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TwENTY-THBEB YEABS having elapsed since the publica- 
tion of the fifth edition of this work, numerous alterations 
have now been found necessaiy. Nearly all the chapters 
have, been re-written, and several additions have been made 
to their number. The chapter on the chemistry of the urine, 
with which former editions commenced, has now been omit- 
ted; the subject being too extensive to admit of suitable 
treatment in a work like the present. In its place will be 
found chapters on the anatomy and physiology of the' blad- 
der and prostate, and on the methods of examining those 
organs. 

The importance of the preventive treatment of calculus 
being now fully recognized, an attempt has been made to 
give as complete an account as possible of the causes to which 
stone-formation is due, and of the conditions under which it 
takes place. Numerous facts relating to the prevalence of 
calculus in several parts of the world, and under various con- 
ditions of life, eta, will be f oxmd in the chapter on the causes 
of stona 

The invention, by Dr. Bigelow, of a method for the rapid 
removal of a calculus from the bladder, without the risks 
attendant upon the use of the knife, bids fair to create a 
complete revolution in the doctrines hitherto current with 
regard to lithotrity, and in the mode of performing that oper- 
ation. The advantages of withdrawing all the fragments of 
a calculus at one sitting must be obvious to every surgeon 
who is willing to recognize progress, and to Dr. Bigelow is 
due the credit of having discovered a method by which thoeft^ 
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advantages may be obtained without undue risk to the pa- 
tient. The method, however, is still, to some extent, upon 
its trial. Its applicability, as a general rule, to all cases 
suitable for ordinary lithotrity seems, indeed, fully demon- 
strated; the limits of its range for cases of large calculi have 
yet to be determined. The chapter on lithotrity in the pres- 
ent work refers to the operation as practised before the in- 
troduction of the method in question, to an account of which 
a separate chapter has been devoted. This arrangement has 
been adopted in order that the reader may observe the differ- 
ences between the two operations, and also because many 
of the details connected with ordinary lithotrity belong, as a 
matter of course, to Dr. Bigelow's method. 

The editor takes this opportunity of thanking his 
friend, Dr. T. P. Smith, of Reigate,for his aid in the revision 
of this work, particulaily in collecting references from numer- 
ous German and French authors. Care has been taken to 
acknowledge the various sources whence information has 
been derived, and the editor trusts that the additions and 
alterations that have been made will enhance the value of 
the book as a practical guide to those who may consult its 
pages. 

17 Hablby Street, Cavendish Square : 
December, 1880. 
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THE BLADDER AND PROSTATE GLAND. 



CHAPTER I. 

GEKERAL ANATOMICAL AND PHY8I0L0OICAI» CONSIDERATIONS. 

The urinary bladder is the musculo^membranous receptacle which 
receives the urine as it escapes from the meters^ and from which it is 
discharged at certain interyals. The bladder, in the adult^^ is more or 
less rounded in shape, and is situated in the pelvic cayity, immediately 
behind the pubes ; in the young subject it is pyriform, and lies chiefly in 
the abdomen. It is the only cavity in the body which fulfils the con- 
ditions of a perfect reseryoir. It admits of considerable dilatation, thus 
accommodating itself to the quantity of fluid which is constantly trickling 
into it, regurgitation bein^ prevented by the peculiar manner in which 
the ureters terminate. Tne aperture for the discharge of the fluid is 
ordinarily closed, and as a general mle the influence of the will is required 
to open it ; but when, under certain circumstances, urine accumulates, 
and the distention becomes such as to threaten rupture of the coats of 
the organ, the muscles guarding the aperture of exit usually become 
relaxed, and an outflow takes place by which the integrity of the recep- 
tacle is preserved. 

The bladder varies in size and shape according to the degree of dis- 
tention: when contracted, it is of a triangular form, and is almost hidden 
in the pelvic cavity. When moderately full it becomes roundish, but 
when completely distended it assumes an ovoid shape, with the larger 
part directed towards the rectum in the male and the vagina in the female, 
and the smaller end towards the abdominal wall, and it is slightly curved 
over the anterior part of the pelvis as it projects above the bone. A line 
prolonged through its centre would touch the end of the coccyx, in one 
airection, and a point on the abdominal wall in the other direction, some- 
where between the umbilicus and pubes, according to the degree of dis- 
tention. In a condition of moderate distention its measurements average 
four inches and a half in a vertical direction, three and three-Kjuarters 
from side to side, and three inches from before backwards. Its average 
capacity is from fifteen to twenty-five ounces. In an exceptional state of 
distention the bladder may reach the umbilicus, or even extend above it, 
and may be mistaken for a tumor of another kind. 

Various other circumstances affect the size of the bladder — ^it is large 
in the foetus, and relatively larger during early life than in adult age. It 
is larger in pnersons who are accustom^ to retain their urine for lou^c, 
periods than in those of opposite habits. Hence it I^'^ta "Coa^ ^v^c^ 
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bladder in the female is often larger than that of the male subject, but 
in the normal condition, according to Luschka, Henle, and Sappey, it is 
decidedly smaller than that of the male. The size of the bladder is, cf 
coarse, influenced by various pathological conditions ; thus whenever any 
obstacle to the escape of urine through the urethra has existed for anj 
lenffth of time, the bladder becomes more or less dilated, and may, und^ 
Buon circumstances, contain as much as eight or ten pints of urine, and 
mechanically impede the respiration, and the circulation through the 
abdominal veins. On the other hand, the bladder's capacity may undergo 
diminution, as frequently happens in cases of hypertrophy, chronic 
catarrh, and in calculous and fungous disease. Its cavity may be also 
onorottohed upon by tumors connected either virith itself or with other 
pelvic or abdominal organs. Its walls vary in thickness according to the 
state of distention, measuring under varying conditions in this respect 
from *2 to 15 millimeters. 

The bladder is in relation anteriorly with the triangular ligament of 
the urethra, the sub-pubic ligament, and the symphysis and body of the 

faibis, and, when distended, with the lower part of the anterior wall of 
ho abdomen. It is attached to these parts by loose areolar tissue, and to 
the bonos by two strong bands of tne recto-vesical fascia called the 
nnUrior true ligaments. Posteriorly it is in contact with the rectum in 
the male, and with the uterus in the female. From its summit there 
arises the uracshus, a remnant of foetal life, and connecting it with the 
umbiliourt ; bolow and anteriorly the bladder is continuous with the 
urethra, the commencement of which is encircled by the prostate in the 
male. Tlio bladder is kept in position by its connections with neighboriDg 
partly by the anterior true li^ments above referred to, by other portions 
of the same fascia forming the lateral true ligaments, and by folds of 
iioritonoum called /a/^s ligaments. The obliterated hypogastric arteries, 
the urotorsy and the urachus also assist in supporting the bladder. The 
Anterior and lower portions are those which are most firmly connected 
with the adjoining parts. 

The bladdor presents for examination an external and an internal 
surfiuio. Tho external surface is convex, but somewhat irre^lar, the 
oonvQxity l)oing most marked posteriorly and above ; the anterior aspect 
and base are flattened. For purposes oi. description the external surface 
mav bo divided into an anterior and posterior region, a summit, base, 
anu two lateral regions. 

The anterior region is bounded below by the anterior true ligaments 
and tho unpnr tWt of the urethral orifice, and above by the place of 
attaohmentof tne urachus, while at the sides it is continuous with the 
lat'Oral regions. In the empty state of the bladder this region is alto- 
gether free from peritoneumi and corresponds to the symphysis and body 
of the pubis, and to the fascia covering the obturator muscles on both 
aldoiii being att^iohed to these parts b^ loose cellular tissue. Numerous 
veins oottrso over it in a direction obliquely downwards and inwards, and 
form a trunk, whioh traverses the quadrilateral space bounded by the 
anterior ligaments, and empties itseli into the dorsal vein of the penis. 
To this region are attached the anterior true ligaments, two bands of the 
recto-vesical fascia extondlnj^ between the bladder and the body of the 

{mbis. Those ligaments are in relation below with the upper surface of 
he prostatOi and the quadrilateral space of which they form the lateral 
boundaries is oooupied by a thin fibrous membrane which is traversed by 
the anterior yesical veins. In the operation suggested by M. Yoillemier, 
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of pnnctaring the bladder below the pubis, the trocar would be plunged 
through this membrane. 

When the bladder is distended, the relations of its anterior surface 
become considerably modified. It rises aboye the level of the symphysis, 
and comes into contact with the posterior aspect of the recti muscles 
covered by the fascia transversalis, and, in an extreme state of distention, 
the summit of the bladder may reach as high as the umbilicus. Under 
such circumstances the anterior surface of the bladder becomes much 
increased in size, and only a portion of it is covered by peritoneum; the 
bladder can therefore be punctured above the pubis without wounding 
the serous membrane. The space that is left uncovered by the peritoneum 
varies considerably, but it may be taken on an average to extend one and 
a half or two inches above the symphysis pubis, when the bladder is much 
distended. Formerly it was supposed that the uncovered spuce far 
exceeded this measui*emcnt, the idea being that the urachus kept back 
the peritoneum and prevented it from descending into the space between 
the distended bladder and the abdominal wall. But inasmuch as the 
urachus possesses a considerable amount of elasticity, it permits the 
peritoneum to form a cul-de-sac of varying depth in front of the bladder, 
the summit of which as it rises in the abdomen gradually recedes from 
the wall of that cavity, being at a distance from it of nearly one inch 
when the organ is fully distended. The various operations that may be 
performed on this part of the bladder are described in the chapter on 
retention of urine. 

The posterior surface of the bladder is entirely free, and covered 
everywhere by the peritoneum, which in the male subject is prolonged 
also for a short distance upon the base of the bladder. When the bladder 
is empty this surface is more or less flattened. It rests against the middle 
pieee of the rectum in the male and the uterus in the female, but is 
generally more or less Feparated from these parts by convolutions of the 
small intestine. The distance between the integuments and the cul-de- 
sac which the peritoneum forms behind the bladder varies according to 
the state of distention of the latter organ. When the bladder is empty, 
the border of the cul-de-sac is rather more than two-fifths of an inch 
from the base of the prostate, and about two inches and a quarter from 
the anus. Both measurements increase as the bladder becomes distended, 
but the distance between the anus and the recto-vesical cul-de-sac never 
exceeds three and a half inches. The sides of the cul-de-sac are bounded 
by the posterior false ligaments, the folds of peritoneum which pass in 
the male along the sides of the rectum to the posterior and lateral aspects 
of the bladder. In the female, these posterior folds pass forwards from 
the sides of the uterus, and are comparatively small. A few smooth 
muscular fibres have been discovered in these posterior false ligaments. 

The summit, apex, or superior fundus of the bladder is rounded, and, 
considered as a region, varies in size according to the state of distention 
of the organ. When the bladder is empty, the summit is represented by 
the point to which the urachus is attached, and is applied against the 
posterior aspect of the symphysis pubis. As the bladder becomes dis- 
tended, its apex gradaally leaves the abdominal wall, and comes into 
contact with the convolutions of the small intestine, and when the dis- 
tention is very great the summit may rise above the level of the umbilicus. 
Attached to the summit in the median line is a ligamentous cord, the 
urachus, which nasses upwards between the linea alba and the peritoneum 
to reach the umbilicus, where it becomes blended with the deno^ ^Vs<t^T^ 
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tiflsne of that part The urachus in early foetal life forms a tnbnk 
commnnication oetween the bladder and the allantoiSy and towards tk 
sixth or seyenth month its cavity commences to undergo obliteration at 
its allantoic end. The abdominal portion is often permeable at birth,!! 
least in a portion of its extent, and in adult life it often preflerres, 
according to Luschka, vestiges of its original condition in the form of a 
lon^ interrupted cavity with irregularities and dilatations lined wUii 
epitheliam similar to that of the bladder, and sometimes communicating 
by a fine opening with the vesical cavity. Urinary fistuls at the 
umbilicus, caused by the persistent permeability of the urachus, hsre 
been observed by Dupuytren, Br6aud, Mr. Paget of Leicester, and others, 
and calculi have been sometimes found in its canal. The urachus is com- 
posed of fibrous and elastic tissue, mixed at its base with some smooth 
muscular fibres which are prolonged upon it from the bladder. 

The base of the bladder is a very important part of the organ from a 
surreal point of view. Its relations are different in the male and female 
subject. 

In the male it is triangular in shape, and comprises that portion of 
the organ which is bounded at the siaes by tho lateral regions, in front 
by the base of the prostate, and posteriorlv by the cul-de-sac formed b; 
the recto-vesical fold of peritoneum, which, however, generally covers a 
small portion of the margin of the surface. Behina the prostate are 
the vesiculflB seminales and tho vasa deferentia. The former are external 
to the latter ; they are directed inwards and forwards, their greatest 
distance from each other at their posterior extremity being about two 
and a half inches, while in front they approach closely towards each 
other as they enter the prostate. Each has a vas deferens on its inner 
side, so that a triangular space is formed, its base directed backwards, its 
apex toward the prostate, and its sides bounded by tho vasa deferentia 
and vesiculsB seminales. This space varies in size according as the blad- 
der is distended or the reverse. When the bladder is empty, tlie vesicul® 
seminales fall back upon tho sides of the rectum, and are distant from 
each other about two inches and a half. When the bladder is distended, 
they approach each other, and tho base of the triangle which they limit 
does not exceed two inches. The base of the bladder is directed back- 
wards as well as downwards, and rests upon the second portion of the 
rectum, to which it is adherent by dense fibro-areolar tissue. In the 
trian^lar space the bladder may be punctured from the rectum without 
injuring the peritoneum. 

In tne female the base of the bladder is of less extent, and does not 
reach so far back in the pelvis ; it is separated from the rectum by the 
vagina and neck of the uterus. This part of the bladder adheres to the 
vaffina, but its relations differ according to the state of distention. 
Wnen empty the base rests almost entirely upon tho superior portion of^ 
the vagina and the neck of the uterus. Above this surface the peri- 
toneum forms numerous folds, more marked in the median line, between 
the bladder and the uterus. When the bladder becomes distended, its 
fundus enlarges in the antero-posterior direction, covers the upper 
portion of the vagina and the neck of the uterus, and even reaches the 
junction of the neck with the body of the womb. The peritoneum is 
thus raised and its folds effaced. Thus ^1 that portion of the anterior 
wall of the uterus which is situated between the reflexion of the vaginal 
mucous membrane over the neck of the organ and of the peritoneum 
oyer its anterior aspect comes into relation with the fundus of the 
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bladder. ' The parts are connected together by loose cellular tissue. The 
uterine arteries give off small branches to the bladder which run along 
the sides of the Yesico-yaginal septum. The ureters open into the blad- 
der on each side of this septum. These tubes have a longer course in 
the pelvis of the female than in that of the male, and run along the sides 
of the cervix uteri and upper part of the va^na before reaching the 
bladder. The relations of the base of the bladder in the female are of 
considerable importance, inasmuch as vesico-vaginal fistul» involve this 
part of the or«tn. 

The lateral regions of the bladder, when it is distended, are rounded 
and prominent, but when the viscus is empty, and flattened from before 
backwards, the sides are represented by curved edges. They are covered 
above and posteriorly by peritoneum, but below they are in relation with 
the levator ani muscle on each side, covered by the pelvic fascia. The 
bladder is connected with this fascia by means of a quantity of loose 
cellular tissue, which in the female is continuous with that of the broad 
ligaments. Each side of the bladder is crossed obliquely along its upper 
part by the obliterated hypogastric artery, which is connected posteriorly 
with the superior vesical artery, and passes forwards and upwards to the 
umbilicus, joining the urachus above the summit of the bladder. Above 
and behind this cord the side of the bladder is covered with peritoneum. 
Crossing it lower down, in a direction from before backwards and down- 
wards, IS the vas deferens, which turns over the obliterated hypogastric 
artery and passes upon the inner side of the ureter to the under part of 
the bladder. The lateral true li^ment on each side is a broad expansion 
from the rccto-vesical fascia, and is fixed to the lateral part of the pro- 
state gland at the upper border and to the anterior and lower part oi the 
side of the bladder, where it is prolonged forward on the veins which 
cover the prostate, and is firmly adherent to the capsule of that or^an 
except at its base, where an angular furrow, occupied by large veins^ 
exists between the prostate and bladder. 

The term '^ neck of the bladder^' is one which has been employed in 
a very indefinite manner by anatomists in general. It is used by some 
to designate simply the vesical orifice of the urethra, and by others to 
include also the prostatic portion of the canal. Dr. Mercier describes 
an anatomical ana a surgical neck, and, following his example, the former 
may be defined as consisting of the orifice leading into the urethra, while 
the surgical neck of the bladder may be considered to include the pro- 
static portion of that canal. The urethral orifice has a well-defined 
border, and is in both sexes the lowest part of the bladder* when the 
body is in the erect position; it lies at the angle of meeting of the base 
and the anterior surface. It was formerly believed that the base or fundus 
was the lowest part of the bladder in the adult male, and hence the origin 
of the term. The inferior position of the urethral orifice was supposed 
to be peculiar to women and children, while in the male subject the 
base 01 the bladder was stated to form a pouch the bottom of which was 
lower than the neck of the organ. This, nowever, is not the case, as will 
appear from a consideration of the following circumstances. ^^The 
symphysis pubis is placed very obliquely; the ischial tuberosities are little 
lower than the inferior margin of the symphysis pubis, and the triangular 
ligament is therefore almost horizontal; the lower part of the sacrum and 

' Mercier, Anatomie et Physiologie de la Vessie, p. 80. 
' Quain's Anatomy, 8th editkni, voL iL« p. 42SL 
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the coccyx are nearly Tertical, being only slightly curred forward, tsi 
the tip of the cocoyz is on a somewhat higher leyel than the inferior 
margin of the symphysis pubis ; the corye and position of the rectus 
are aotermined by tnose of the sacrum and coccyx, until it passes in front 
of the coccyXy when it turns yertically downwards ; the prostate gbod, 
situated entirely on the upper or interior side of the triangular ligament, 
rests on the last turn of the rectum, and the base of the bladder is in 
contact with the rectum aboyo that place/' (Quain. ) 
* The neck of the bladder is the most muscular part of the organ, sndia 
closely cnyeloped by the prostate gland, into the oase of which it enter! 
at the junction of the anterior one-fourth with the ]>06terior three-foortb 
of the ^land, the lai^r portion of which is, therefore, sitnated behind 
the ycsical neck. The so-called third lobe of the prostate interrena 
between the neck of the bladder and the spot where the vasa deferentii 
enter the gland. When enlarged it projects upwards behind the orifice 
of the urethra, and mechanically impedes the escape of nrine. Ant^ 
riorly the neck of the bladder corresponds to that portion of the prostate 
which is situated aboye the canal of the urethra, to the anterior liga- 
ments of the bladder, and to the posterior aspect of the symphjas 
1>ubis. It is covered by numerous yeins. Laterally the neck of tbe 
>Iadder corresponds to the lateral portions of the prostate, to the pnbo- 
frostatio aponeurosis, and to the anterior fibres of the leyator ani musde. 
n the female, the neck of the bladder is nearer to the symphyBis pubis in 
front, while posteriorly it is applied to the anterior wtdl of the yagina. 

The anatomical neck of the bladder is formed by the circular ring of 
fibres at the junction of the urethra with the body of the organ. The 
function of these fibres is to permit the accumulation of nrrno and to 
preyent its escape, except under the influence of the wilL Very varying 
accounts are giyen of the sphincter yesic» by different anatomists. 
According to Sappey, the sphincter has the form of a laree ring which 
embraces the neck of the bladder and all the posterior half of the pros- 
tatic portion to the urethra. Its external suriace corresponds below and 
on each side to the prostate, to which it adheres closely and without any 
line of demarcation ; aboye, it is coyered by the anterior longitudinal 
fibres of the bladder, which cross it at a right angle, and are closely 
united to it. By its internal surface, it is in relation with the longitudi- 
nal fibres of the urethra and urethral mucous membrane. Above, it is 
continuous with the muscular fibres of the bladder; below, it reaches 
the posterior extremity of the verumotanum. It is from ten to twelye 
millimeters in breadth, and three or four in thickness at the neck of the 
bladder, but it becomes thinner as it passes forward. On the internal 
surface^ the anatomical neck of the bladder appears as an auricular 
orifice, bounded by a fold of mucous membrane. This opening will 
admit the little finger. It becomes much altered in shape by enlarge- 
ment of the prostate. The vesical orifice is situated about an inch and 
a quarter behind the symphysis pubis, and four-fifths of an inch above a 
lino drawn from the coccyx to the under part of the symphysis. 

The surgical neck of the bladder includes that portion of the urinary 
passage which extends from the anatomical neck of the organ to the 
membranous portion of the urethra. Its termination anteriorly corre- 
sponds to the apex of the prostate. The surgical neck of the bladder, 
tnerefore, thus considered, is the prostatic portion of the urethra. This 
part of the canal is about fifteen lines in length; it is wider in the middle 
than at either end; its normal diameter is twelve millimeters, and it 
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may be dilated to fifteen or sixteen millimeters, bnt it gives way if the 
dilatation is carried beyond this point. It is, however, more dilatable 
than any other part of the urethra. Its axis describes a c^tyo witli the 
concavity directed upwards and forwards ; this curve is slight in young 
subjects, but increases with age. The walls of the canal are in close 
apposition, one being anterior and the other posterior. The canal tra- 
verses the upper part of the prostate, so that it has much more of the 
gland below it than above. 

Its lining membrauQ is continuous with that of the bladder, and is » 
thrown into longitudinal folds. On the fiooli^f the canal is a narrow 
median ridge, from twelve to fourteen millimeters in length, rounded 
posteriorly, and more acute at its anterior or lower end ; this is the crest 
of the urethra^ and it is also called the verumontanum or caput gaUina* 
ginis. At the fore part of this crest is a depression, within the margins 
of which are situated the openings of the ejaculatory ducts. On each 
side of the crest is a longitudinal groove, the prostatic sinus, into which 
the prostatic ducts open. Behind the crest, a slight elevation is contin- 
ued backward through the neck of the bladder, into the uvula vesicsB. 
The mucous membrane is covered by a flat laminated epithelium ; it has 
on its outer side a layer of lon^tudinal muscular fibres, and these again 
are covered by circular fibres wnich are more marked above. A second 
layer of longitudinal fibres separates these latter from the substance of 
the prostate gland, which has on its outer side interlacing muscular 
fibres and a close plexus of veins. 

The thickness of the walls of this canal is a point of considerable 
importance, and it has been carefully studied by Mercier and others. 
According to Mercier, the median anterior measurement of the structures 
which form the wall amounts to five millimeters, the median posterior to 
seventeen, the transverse to fifteen, and the oblique (downwards And 
outwards), to twenty-three millimeters. Senn, of Geneva, gives nearly 
the same measurements. Making allowanoe, therefore, for the size of 
the instrument employed for extraction, it follows that an incision out- 
wards and downwards through the substance of the prostate will allow a 
calculus of only two centimeters (or four-fifths of an inch) in thickness 
to pass without dilatation of the opening. In Dupuytren's bilateral 
operation, room is gained for the passage of a calculus thirty-six milli- 
meters in diameter. 

The internal surface of the bladder is lined by a mucous membrane, 
the color of which varies with age, being pale bluish in the voun^ sub- 
ject, grayish red or ashy-gray in the adult, and of a deeper shade in old 
age. In the child the walls are perfectly smooth, but with age the 
muscular fibres often become hypertrophied, and project into the blad- 
der, giving its internal surface a reticulated appearance. When this 
condition is very marked, the bladder is said to be '^fasciculated" {vessie 
ci colonnes of the French). The mucous membrane is moulded over the 
muscular ridees, and sinks into the depressions between them, giving 
rise to a number of more or less distinct sacs. The bladder thus anected 
is said to be '' sacculated" {^vessie H cellules of the French). When the 
bladder is empty, the anterior and posterior aspects of its internal sur- 
face are in contact ; the lateral surfaces, under these circumstances, are 
simplv borders. 

The internal surface presents at its lower part three orifices, placed in 
the form of a triangle — two posterior, those of the ureters, and one 
anterior, that of the urethra. Immediately behind the latter i& tk<^ 
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smooth triangolor aorfacey hayinfir its apex turned forward, and diftfof 
from the rest of the internal surface in presentinj^ no ruge. Tb 
surface is odled the trigone; at its posterior angles are the orificeiQi 
the ureters. The triangle is nearly equilateral, and each of its fite 
measures about an inch and a hall In some bladders there is a digkt 
elevation of the mucous surface extending from the internal orifice i 
the urethra to the base of the trigone. This has been termed the umk 
vesica {lueiie veeicale ot the French). This elevation exists, though in i 
slighter degree, in the female, and is therefore not due to the preaeofi 
of the prostate. The ureters run obliquely through the coats of tiM 
bladder for about three-ouarters of an inch, and open on its inso 
surface by two narrow ana slit-like openin^y distant about an inch and 
a half from one another. Between these orifices, there extends a corred 
elevation, having the convexity forwards, and due to a subjacent mnscn* 
lar band, which joins them to each other, and to the neck of the bladder. 
From opposite the middle of the elevation, the uvula projects forwsids 
towards the neck of the bladder. The uvula is slightly in advance of 
the middle lobe of the prostate, and ma^ be traced throafirh the uretbnl 
orifice, which, when normal, it may assist to close. It is produced by 
a thickening of submucous tissue. Behind the posterior border of the 
trigone, the base of the bladder is somewhat depressed, and to this por- 
tion the term bos- fond has been siven by the French. When the median 
portion of the prostate is enlar^cS, this depression becomes more marked, 
and under such circumstances it is the favorite spot for the lodgment d 
calculi, which often take the shape of the fossa. The bas-fond mcraases 
in size with the development of the prostatic enlargement and the decreaa- 
in^ enorcy of the muscular coat. Its presence favors accumulation of 
urme, which by its decomposition tends to produce cystitis. 

The orifice of the urethra is situated at the apex of the triangle. It 
is, as stated above, the lowest portion of the bladder in both sexes ; its 
shape varies according to age. In children and adults it is circular in 
form, and has puckered margins ; in old age it is often more or less 
irregular, the alteration being due to distortion of its inferior margin, as 
a result of prostatic hypertrophy, or of hypertrophy of the muscular 
tissue of the uvula vesicae. Under these circumstances the neck of the 
bladder loses its circular form, it becomes triangular, radiated, crescen- 
tic, or semicircular, and at the same time an obstacle is caused to the 
passage of a catheter. The urethral orifice is habitually closed, and 
some amount of force is required to open it. 

The diameter of the neck of the bladder, and the extent to which it 
may be dilated are pK)ints of considerable importance. Deschampe,' 

3 noted by Mercier, gives the diameter of the urethral orifice, when 
ilated to its fullest extent, at 16 millimeters ; the circumference, there- 
fore, is 48 millimeters. This measurement has been confirmed by other 
anatomists ; but in estimating the size of a calculus which could be 
extracted without laceration, it is necessary to make a subtraction, on 
account of the instruments emploved. According to Deschamps, sdso, 
the apex of the prostatic portion of the urethra is less dilatable than the 
vesical orifice of the urethra. Dolbeau, the advocate of perineal lithot- 
rity, maintains that the dilatability of the neck of the bladder has gen- 
erally been overestimated; and some exi>eriments have been made, 
which show that such supposed dilatation always causes more or less 

' Mercier, loc cit, p. 58. 
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laceration. Dolbeau, howeTer, affirms that, by means of his dilator^ the 
neck of the bladder can^ in the healthy adult, be dilated up to a diame- 
ter of twenty millimeters without causing laceration ; beyond this, the 
prostate and uretlira are torn. His dilator expands to twenty millime- 
tersy and his largest lithoclast can be passed through an opening having 
this diameter. 

The walls of the bladder are composed of a serous investment, which 
forms an incomplete covering; of a muscular coat disposed in three 
layers, and of a mucous membrane separated from the muscular coat 
by dense and abundant connective tissue. The serous investment facili- 
tates the movements of the bladder upon adjacent organs ; the function 
of the muscular coat is to retain and discharge the contents of the 
bladder, while the mucous membrane protects the other coats from con- 
tact with urine. 

The serous or peritoneal coat does not form a complete investment. 
It covers the whole of the posterior aspect of the organ, a portion of its 
sides and of its anterior aspect. When the bladder is empty, however, 
its anterior aspect is uncovered by peritoneum ; when the organ is much 
distended, the serous membrane forms a cul-de-sac in front extending 
for a variable distance, but always leaving uncovered a certain portion 
above the pubes. 

The muscular coat is composed of fibres uniting to form rounded 
fasciculi, separated by sheaths of connective tissue. The fasciculi are 
arranged in tolerablv definite lavers, the fibres of the most external layer 
being more or less longitudinal, those of the next being disposed in a 
circular direction, while still moro internally, according to some authors, 
there is a layer of delicate longitudinal fibres. The muscular arrange- 
ments of the bladder have been especially studied by Ellis ' and Petti- 
g*ew ;* but the variation in the disposition of the fibres is, according to 
bersteiner,' so ^eat that it is impossible to give minute details respect- 
ing the course of the muscles, any minute description being applicable 
only to the individual specimen. The external fibres, however, which 
are longitudinal, are well marked towards the vertex of the ornin, and 
taken together, they constitute the detrusor urinm muscle. The circu- 
lar fibres on the other hand are most marked at the neck of the organ, 
where they form a complete ring, the svhincter vesica. Pettigrew 
describes tne fibres of the cervix as traceable into the verumontanum, 
which he believes to act as a valve to the urethra, falling down into the 
tube and obstructing it when the muscular coat of -the bladder is not 
acting, and raised up so as to stand erect in the middle line, and thus 
allowing the urine to fiow past it, when the fibres contract. Mercier 
believes that the longitudinal fibres have a double action : they force the 
urine towards the neck ot the bladder, and open the orifice and keep it 
dilated while micturition is goin^ on. Certain fibres extending between 
the opening of the ureters and the neck of the bladder have been called 
the muscles of the ureters. They have been described as originating 
behind the orifices of the ureters, and converging at the back part of the 
prostate, into the middle lobe of which they are inserted by means of a 
fibrous process. Sir Charles Bell, who described them, supposed that 
during the contraction of the bladder thev served to retain the oblique 
direction of the ureters, and so to prevent the reflux of urine into them. 

>Medioo-Ohiruixical Trans., 1856. * Philosophical Trans., 1866. 

'Strieker's Manual of Human and Comparative Histology, New Sjd. Soc 
Translation, voL ii., p. 127. 
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The macoiu membrane of the bladder is continnooa aboTe with tlat 
lining the ureters, and in front and below with that of the urethra. It 
is loosely united to the muscular coat by means of submucous eonDtt- 
tive tissue, and in the empty state of tlie bladder is thrown into name^ 
ous folds, except at the triangular area, at the base, where it is aiwin 
more even. The membrane is soft and smooth to the touch ; its coiffi 
as above mentioned, Taries with age. The mucous membrane is po- 
vidcd with numerous small racemose glands, most abundant near thi 
urethral orifieb, and lined with columnar epithelium. The epithellam 
of the mucous membrane is arranged in several layers, the cells of eack 
of wtiich present marked differences. Those of the most internal stnti 
are large and irregularly spheroidal or polyhedrio in shape, the moit 
superficial being somewhat flattened. Their under-surface presents a 
concavity which is, as it were, moulded over the rounded ends of the 
next layer, the ceils of which are pyriform in shape, with the broider 

SKirtion directed towards the surface. The lower end of these celb, 
lirected towards the deeper tissues, forms a long and unbranched prooea 
of vurving length, which is received among smaller rounded irregnlsrir 
shaped cells, forming the deepest layer, and filling up the interrab 
l>otween the prolongations. The processes of the pyriform cells appeir 
to terminate in the superficial layers of the submucous connective wot. 
There are no villi on the surface of the mucous membrane. 

One of the most interesting questions connected with the physiologj 
of the bhulder is tliat which refers to the capacity for absorption possmed 
by its mucous membrane. Sir Henry Thompson ' states that the muconi 
membrane in question appears to have no absorbing power, and he citei 
un vxperim(*nt of his own in which four drachms of Licj. opii sed. were 
inJ(H!t(ul into the bladder of a patient with chronic cystitis, without pio- 
duning any of the local or general effects of opium. Such an experiment, 
hownvor, taken by itself, proves only that absorption did not occur in this 
pariioular roMe, a result which might very possibly be duo to the advanced 
(M)n(lition of diseiuse which affected the mucous membrane. It is, indeed, 
only on momuy mucIi hypothesis as this that the varying statements of experi- 
nienterHCMin ho reoon(*iled; and in estimating the value of the experiments, 
it. in noroHNjiry to distinguish between those in which the absorption 
mlKht havo taken place by the mucous membrane of the urethra and 
iliomi in win(*li siirh a possibility was excluded. The absorbing power of 
tlio urel hill urnHMirs to be admitted on all hands, and the experiments of 
MoPMrH. .Inlyi'l and Ailing" show that this power may be very great when 
i\\i\ bliuldor poHNONMON little or none. These observers introduced a cath- 
ntor into a dog's bladder, and then opened the abdomen and placed a 
llgaturo round Iho urethra elose to the neck of the bladder. The urine 
WON then drawn olT, and the condition of the pupils carefully noticed. 
Klvn (Htntigranunes of atn)pino dissolved in water were then carefully 
inJmtt^Ml into the bladder ; an hour was allowed to elapse, during which 
iiutn iho pupiU went iMtuNtantly watched. No dilatation was manifested. 
Tho oathel.(«r, il-N end iKMUg m^aledi was then withdrawn from the bladder, 
anil only iU oxtnunity aUowod to remain within the urethra. A ligature 
wan pliUNul round tho mmtus, and pressure made with the fingers on the 
bimlder. The fluid was thus forooci into the urethra, and in five minutes 
iho pupils iWan to dilatin Five minutes afterwards the dilatation was 
eoniplete. M. Ailing also injected a solution containing five centi- 

I I'hniml Ii4K.^tun«s on Diseases of the Urinary Organs, 6th ed., p. 803. 
*Meruii*r, loo. eit., p. 79, 
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grammes of hjdrochlorate of morphia into his own bladder, and experi- 
enced no effect He sabsequentiy introduced into his urethra a smdl 
bougie smeared over with ointment of morphia, and soon experienced the 
characteristic effects of that drug. 

Iodide of potassium has been employed for similar experiments by 
M. Demfux^uay. In eight out of sixteen cases, iodine could be detected 
in the saliva, but not until several hours had elapsed. In the remaining 
eight there was no evidence of absorption. All his patients were suffer- 
ing from stricture of the urethra, and as in such cases the fiiucous mem- 
brane of the bladder is generally in a more or less unhealthy condition, 
Messrs. Jolyet and Ailing, commenting on these and similar experiments, 
advanced the opinion that in the cases in which absorption took place 
there was erosion of the mucous membrane, and that where there were 
no signs of absorption the membrane in question was sound, and they 
believe that in all cases the absorption or non-absorption of substances 
injected is dependent upon the condition of the mucous membrane. 

Another experimenter, Dr. Mercier of Neuchatel, who has paid con- 
siderable attention to this subject, believes that in a perfectly sound con- 
dition the mucous membrane of the bladder possesses veryJittle absorbing 
power, and that when absorption takes place it is because the vesiciu 
epithelium has undergone moi*e or less desquamation, the degree of 
absorption being in proportion to the changes that have occurred. In 
this manner he attempts to explain the conflicting results of various 
experiments. He also thinks that the urethral mucous membrane, when 
intact, has no more power of absorbing than that of the bladder, and 
that the reason why absorption appears to occur so readily in the case of 
the former membrane is because the passage of a catheter and the disten- 
tion of the urethral canal cannot fail to proauce erosion of the epithelium. 
He cites the case of a woman, suffering from hysterical retention of urine, 
into whose bladder, apparently quite normal, one centigramme of hydro- 
chlorate of morphia was injected, and produced the usual effects of the 
dru^. A repetition of the experiment led to the same result, and the 
explanation offered was that tne mucous membrane had been stretched 
and damaged by the distention, and possibly scraped off by the catheter. 
In another case, in a male patient without any vesical symptoms, the 
injection of three centi^ammes of morphia produced deep sleep. Admit- 
ting the correctness of Dr. Mercier's theory, all that can bo said is that 
the vesical mucous membrane, in a perfectly natural condition, has not 
been shown to possess any power of absorption, but that it acquires this 
power when its structure has been modified by disease or mechanical 
agencies. In some cases of chronic cystitis, the general symptoms, such 
as fever, etc., ai*e doubtless attributable to the absorption of purulent 
matter, and the experiments which have been referred to show tnat it is, 
to say the least, hazardous to inject large quantities of narcotic substances 
into the bladder in the treatment of such cases. 

The question as to whether absorption takes place from the bladder 
has recently been under discussion at a meeting of the Surgical Society 
of Ireland, but it can scai*cely be said that any fresh lignt has been 
thrown upon the subject. The discussion was based on some experi- 
ments by Mr. Wheeler on a patient, the subject of extroversion of the 
bladder. Mr. Wheeler was anxious to test the value of Sir H. Thomp- 

* At a meeting held on January 18th, 1878, for a report of which see Medical 
Press and Circular, February 6th, 1878. 
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Bon'8 dednction, above referred to. He washed the Barfar^ nf fKfliiriii 
Terted bladder with tepid water, and then applied an SJ^nt cJnS 

detected m the unne. He also, on another occasion, placed monriiiia 

the mucous surface when cleansed, and found that sleepWnffi 

In another case, of ulceration of the bhdder, he applied morphii ZS 

an endoscope; sleep came on in eighteen miuut^, and kLd &rfe 

. ?w";i.o^^- regard to the first of these experiments, itTS^S 

I that the lodme migh have found iU way directly into the ureteiS 

thus become mixefwith the urine in which it wi aftei^ards d^, 

imd on the other hand, even allowmg that absorption took place thmi 

the exposed mucous surface, it by no means foUowe that the suifaS 

the normally closed reservoir would discharge a similar function. S 

fresh experiments are required to prove that an ulcerated mucous nufa 

will absorb matters presented to it, but such experiments prove nothitf 

with regard to the normal mucous membrane of the bladder Pi^wr 

Kuss' states that the epithelium of the bladder is remarkable for in 

impermeability, and that it absolutely opposes the transmission of liqiA 

A solution of bclludonua may be kept in a l)erfectly healthy bladder fori 

lon^ time, and so, also, may solutions of opium, without any riskofitt 

soning. If, however, tiio epithelium be diseased, absorption inuBet 

ately occura ; dilute alcohol injected into a bladder affectedwith catanU 

inflammation soon produces symptoms of intoxication. Professor Kii 

also asserts that the vesical epithelium, even for some hours after dettk 

preserves its vitality, and consequently its impermeability. Ho basestk 

statement on an cx|>erimcnt in which a solution of ferrocyanide of potai- 

sium is injected througli a tube (thus jireventing contact with thente' 

thral mucous surface) into the bladder of an animal just killed. If tb 

bladder be then exjwsed and a salt of iron placed on its waJls, no Pnu- 

sian blue appears. If, however, by means of a wire the epithelial ootf 

of the bladder bo scratched, Prussian blue will be immediately found, 

and Dr. Kuss believes that the opposition to the passage of liquids resnlti 

solely from the presence of the epithelium. 

Dr. Mercier,^ of Neuchatel, commenting on experiments similar to 
those that have been referred to, draws the following conclusions: 

(1) It is highly probable that in a healthy bladder absorption does not 
take place in any sensible degree, but it must be remembered that evi- 
dences of slight epithelial desquamation are to be found in the majoritf 
of specimens of urine. 

(2) The alterations in the epithelium are very frequent and various, and 
this fact explains the differences in the absorption of certain substances, 
the absorption being always in direct proportion to the degree in which 
the mucous membrane is altered. 

(3) The variations in the result obtained by experimenters are due to 
the lact that some of the experiments were performed on healthy blailders, 
and others on bladders more or less changea by disease. — One thinff seems 
certain, viz., that an experiment such as that performed by Sir H. Thomp- 
son is not altogether free from risk, and that when medicinal substances, 

E^isonous in large doses, are injected into the bladder, care sliould be 
ken not to exceed the ordinary dose, at least until it has been proved 
that this is inefiicacious. Injections containing anodyne remedies are 
often indicated in the treatment of certain diseased states, in the majority 

* Manual of PhTsiology, p. 478. ' Op. cit., p. 74. 
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^f which the mtioons membrane is more or less affected, and that absorp- 
gtion does occasionally take place nnder such circumstances is a fact which 
admits of no dispute. 

I The bladder deriTes its nerves partly from the hypogastric plexus of 
the sympathetic, and partly from the sacral plexus. Those from the 
Jtormer source contain a larger proportion of spinal nerves than is found 
in the branches distributed to the other pelvic viscera. They are said to 
be chiefly distributed to the upper part of the bladder, while the spinid 
nerves, especially the visceral branches of the fourth sacral nerve, may 
be traced more directly to its neck and base. Some of the nerves are 
distributed to the muscular fibres^ and others to the mucous membrane. 
'* According to Kisseleer, the nerves form a network immediately under 
the epithelium, from which filaments pass amongst the epithelium-cells. 
Gangiiated plexuses of nerves accompany the blood-vessels, and send 
branches both to these and to the muscular coat of the bladder" ' (F. 
Darwin). According to Obersteiner,' the nerves may be followed as 
medullated fibres in tne connective tissue layers, especially at the fundus 
near the urethral orifice, where they are present in great numbers. He 
has not been able to trace the manner in which they terminate. 

The fact that the bladder derives its nerve-supply through a double 
channel serves to explain the course of the svmptoms freauently observed 
in cases of partial or complete paralysis of the organ. Tne bladder often 
suffers in cases of spinal disease or iniury, and the most frequent 
symptom is that of paralysis of the body of the organ, as shown by 
retention of urine. As the disease advances, the retention may be 
succeeded bv true incontinence, due to a secondary paralysis of the 
sphincter of the bladder. To explain these symptoms, it has been 
supposed that the retention in such cases is due to spasmodic action of 
the sphincter, the detrusor muscle being unaffected but unable to over- 
come the spasm. This explanation, however, is unsatisfactory, for it is 
contrary to analogy to suppose that spasm of a muscle like the sphincter 
can be complete and permanent It is far more reasonable to assume 
that the disease affects first one and then the other channel of nervous 
influence. 

These two channels have been demonstrated by Budge: one passes in 
the anterior roots of the third and fourth sacral nerves, the other is 
derived from the hypogastric plexus ; the former is connected with the 
brain by a strand of fibres which may be traced from the cerebral 
peduncle along the anterior columns of the spinal cord. The motor 
nerves contained in the hypogastric plexus come from the lumbar enlarge- 
ment of the spinal cord. The fibres, therefore, which transmit to tne 
sphincter the infiuence of the will come from the encephalon, while 
tnose which are distributed to the detrusor of the organ come from the 
hvpogastric plexus, and are concerned in the involuntary action of the 
bladder. The body of the organ is, however, supplied by some fibres 
derived from the nrst-named source. In the majority of nerve-lesions 
affecting the bladder, the nervous supply of the detrusor muscle is first 
and especially implicated. The antagonism of the two sets of nerves is 

e roved by the phenomena witnessed in normal micturition. The accumu- 
ttion of a certain quantity of urine in the bladder gives rise to a peculiar 
sensation which is transmitted to the spinal cord, and excites the motor 

* Quain*s Anatomy, vol. ii., p. 427. 

' Strieker's Histology, New Sjd. Soc. Trans., voL ii., p. IM ■ ■ ■ 
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nerres. The inflncnce of the will is then brought to bear upon tba 
sphincter, and the nrino aa a con^nence ia kept in the bladder for i 
longer or shorter period nniil its discharge ia determined bj the roliuoa 
of the indiridnal. The detmsor and sphincter mascles act tbereforsl 
independentlv of and in opposition to each other. 

With regard to the mechanism bv which urine is retained in the b 
der, there appears to be considerable difference of opinion. Dr. Cu 
ter' stales that "under ordinarj- circumstances the escape of t 
prerented by the moderate contraction or tone of the epnincier 
to oTcroome which m the rabbit the pressure of a column of water from^l 
sixteen to twenty inches in height, and in the dog of about thirty inche% f 
U required. On section of the lower part of the spinal cord or of tlwj 

Tesitil nerres, the preasnre of a column of water of only five or si 

in height is sufficient to force a passage for the floid tbroogh I 
ephincter." Kass* points out that in addition lo the contraction o* ' 
sphincter, the vesical orifice is kept closed by certain mechanical a, 
menta connected with the bladder, so completely indeed that no phys*! 
ologieal act or contraction is reqnired to prevent the exit of the unnok 1 
In the first place, distention of the bladder canses the nrethra to becoak-1 
preeaed between it and the adjacent tissues, owing to the direction vhi«^-f 
the canal takes, viz., first vertically downwards und then forwards I 
upwards. Again, the prostatic portion of the urethra ia encircled bv tl 
gland in such a way as to have its walls kept closely in contact. "Km 
believes that the nnnc is kept in the bladder (in the male subject).! 
by the elasticity of the mnscular elements of the prostate d 
thinks also that the closure of the nrethra is assisted by tfii 
ment of the perineal fasciffi. the fibres of which compress the a 
urethral canal in their course from the ischium to the pnbea, 
to the fact that nrine is often found in the bladder of the dead body, t 
thinks that the conditions which restrain its escape during life are eitnplj 
of a mechanical nature. It would appear, however, that be eamewtiat i 
under-estimates the fonrtional importance of the sphincter of the blad> | 
der. There can be little doubt that in the female tne escape of ahi 
partly at least prevented by the activity of this muscle. The moi 
connected with the urethra also render essential aid in closing the c 
of exit. Winckel' alludes to cases of resico-Tagisal fistula, in which \ 
after successfnl operation it was found that the neck of the bladder aad | 
the upper part of the urethra were completer disorganized, bntlhc lower 
part of the canal, which had not been involved in the fistula, remaininr 
intact, the power of retaining urine was preserved. These case* wooM 
appear to prove Ihut even after urine has efcapcd through the sphincter, 
its course may be checked by the action of other muscles. 

When a certain <)uantity of urine has accumulated in the bladder, a 
peculiar sensation is produced, and this leads to a scries of expalsive 
actions. The impresnon produced by the distention of the bladder it 
the probable excitant of the desire to pass urine. Kuss, however, thinks 
that ic is the contact of the urine with the prostatic mucous earfoce 
which gives rise to the sensation of a necessity or desire for micturition, 
and that if this dpsirc bo unheeded, a reflex irritation is produced, which 
ia followed br the contraction of the constrictor nrethr«e or urethral 
sphincter: the nrine can then advance no further, and is even oUiged to 
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ipass backwards, by reason of the contraction of the muscles on «tlie 
anterior portion of the prostate, and so re-enters the bladder, the con- 
ti^octions of which haye ceased. As to whether the bladder is able to 
empty itself by its own contractions, such at least would appear to be the 
case from experiments upon the lower animals. After opening the abdo- 
men of a do^, the bladder may be seen to empty itself completely by its 
own contractions. In man, however, the organ is less muscular, and the 
contraction of the diaphragm and abdominal muscles is probably 
necessary in order to empty the bladder completely. The same muscles 
also assist at the commencement of micturition, but when once the flow 
is established, the involuntary contraction of the bladder alone is suffi- 
cient to make it continuous. The escape may, however, at any time be 
accelerated by the assistance of the abdominal muscles. Toward the end 
of the expulsive act the same muscles come into play, and there is an 
interrupted discharge of the small quantity of urine that remained. The 
escape of the last drops is promoted by the contraction of the muscular 
walls of the urethra, and the action of the accelerator urinsB and other 
perineal muscles. Kuss, as above mentioned, thinks that the reflex move- 
ment starts from the mucous membrane of the prostatic urethra, and he 
explains enuresis nocturna bv supposing that it is due to the lack of 
sensibility of the mucous surface to the contact with urine, and to the 
consequent absence of a premonitory sensation of the desire to urinate. 
He dso thinks that every time a true resistance is offered to the passage 
of urine, the opposition is due to the action not of the sphincter of the 
bladder, but of that of the urethra (the constrictor urethrsa muscle), 
which is the only one of these muscles which is striated or voluntary. 

From the above account it will appear that extremely different opinions 
are held by physiologists as to the manner in which the closure of the 
bladder is normally effected. Professor Winckel's cases prove that with 
a defective sphincter the urine may be completely retained in the female 
bladder by virtue of the muscularity of the urethra. 

The freauency with which the urine is disch^ged depends mainly 
upon the habits of the individual, the quantity of liquid taken, and the 
activity of the skin, which a^in is influenced by the temperature of the 
atmosphere and other conditions. 

The prostate gland has been already in part described in the account 
given of the surgical neck of the bladder, it remains to add a few words 
with regard to its position, relations, and structure. The prostate gland 
is a firm, muscular, and glandular body surrounding the neck of the 
bladder, with which it is directly connected. It resembles a horse-chest- 
nut in shape and size ; it is situated in the pelvic cavity, and its apex 
reaches in front the posterior layer of the sub-pubic fascia. Its base 
limits anteriorly the triangular space at the base of the bladder. The 
body of the organ is directed downwards and forwards, and is situated 
about half an inch behind and below the symphysis pubis, to which it is 
connected by the anterior ligaments of the bladaer. Its posterior suilAee 
is somewhat convex, and is in contact with the rectum, being separated 
from it by a thin layer of the recto-vesical fascia, which forms a sheath 
for the gland. It rests asainst the middle portion of the rectum, the 
lower part of which gradually recedes from the arethra, leaving an anra- 
lar interval between the bowel and the apex of the gland. It is this 
portion of the prostate which can be felt by the finger introduced into 
the bowel. After passing over the bulb of the urethra and the mem- 
branous portion, the apex of the prostate can be made out^ «Skjl\tfi^s&^ 
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this the body of the gland, becomingwider towards the base, which cl 
also be felfc if the bladder is emptj. This surface is marked by a medk 
hollow, which indicates the division into lateral lobes. 

The measurements of the gland in yarious directions are as foDon: 
From base to apex it measures an inch and two-fifths ; transrersely, atfti 
base, one inch and three-quarters ; and in depth about three-quartos d 
an inch. Hence it follows that the greatest extent of incision ponlii^ 
without completely dividing its substance, is obliquely ontwardCdow^ 
^ wards, and backwards. Such an incision, commenoine at the ureto 
and terminating at the outer border of the organ, will measuie sera- 
eighths of an inch in length. According to Sir H. Thompson's n- 
searches, the usual weight of a healthy adult prostate may be estimatei 
at from 4^ to 4f drachms. 

The prostate rfand is maintained in its position by its connection wid 
the neck of the bladder ; by its sheath of pelvic fascia continued from tb 
posterior surface of the pubic bones ; by prolongations of the fame &» 
forming the anterior true ligaments of the bladder ; and by the anterior 
portion of the levator ani muscle on each side. This portion, which hii 
been named the levator sen compressor prostata, descends by' the side of 
the prostate, and unites with its fellow below the membranous portion fl( 
the urethra, thus supporting that canal as in a sling. 

The prostate consists of two lateral lobes, and a portion at the hm 
situated between the neck of the bladder and the ejaculatory ducts, ani 
called the ** middle" or "third'* lobe. The lateral lobes are distinct aai 
symmetrical ; they exist as independent portions up to the fourth montk 
of foetal life. In adult age the division is indicated by a median hollo? 
on the under surface, and sometimes by a slight eroove alon^ the middle 
of the upper surface. The so-called ''middle" lobe has no claim to be 
regarded as an independent portion of the normal gland. It is a small 
piece of the gland uniting the posterior border of the lateral lobes. When 
enlarged, it projects upwards into the bladder, and may interfere consid- 
erably with the flow of urine and the passage of a catheter, and, as Sir 
H. Tnompson points out, any appearance of a lobe in this situation must 
be regarded as oelonging not to normal but to morbid anatomy. 

Tne prostate is traversed by the first portion of the urethra, which 
runs nearer to the anterior than to the posterior surface of the gland. 
The larger portion of the prostate is therefore behind the urethra, bat 
the measurements of the anterior and posterior portions are by no meane 
constant It sometimes, though rarely, happens that the amount of 
fflimdular tissue in front of the urethra equals or even exceeds that be- 
hind the canal. On either side are the masses of the lateral lobes. The 
prostatic urethra, as forming part of the neck of the bladder, has been 
already described. The lower part of the prostate is traversed by the 
common ejaculatory ducts, one on each side ; these enter at the base of 
the organ, and are inclosed in a special hollow part of the gland ; they 
open into the vesicula prostatica of the urethra. 

The structure of the prostate gland consists of glandular substance 
and muscular tissue, enveloped in a fibrous coat. On section the gland 
appears reddish in color, and is firm to the touch, but it can be torn 
without diflBculty. The proper fibrous capsule is distinct from the 
investment derived from the pelvic fascia, and is separated from it by a 
plexus of veins. The proper stroma of the prostrate is made up of mus- 
cular tissue ; the connective tissue is scanty, and serves to support the 
Tessels and nerves, and to separate the muscular bundles. The glandular 
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jubstance constitutes only about one-third of the entire mass. Accord- 
ing to Professor Ellis's investigations,* tlie results of which agree with 
bhose of KoUiker, the prostate is essentially a muscular body, consisting 
3£ circular or orbicular inyoluntary fibres directly continuous behind with 
the circular fibres of the bladder. ** In front a thin stratum, about one- 
bhirtieth of an inch thick, is prolonged forwards around the membranous 
portion of the urethra, so as to separate this tube from the surrounding 
voluntary constrictor muscle.'* The tube of the urethra is encased by its 
own lajer of longitudinal fibres, and is quite distinct from the circular 
fibres. On the upper surface of the prostate are some longitudinal fibres 
derived from those of the bladder. From the cortical muscular layer 
strong bands of muscular fibres run towards the centre, interlacing freely 
in their course, and forming meshes in which the gland substance is 
imbedded. The portion of prostate anterior to the urethra consists 
almost exclusively of muscular tissue. The glandular substance, on the 
other hand, is most abundant in the portion lying behind the urethra. 
Dr. Elein' states that 'transversely striated muscular tissue also occurs 
in the prostate in the form of continuous bands, internal to the trans- 
Tersely striated fibres of the sphincter urethras. Henle describes similar 
circular bands existing in the uppermost of those portions of the prostate 
lying in front of the urethi-a." Fasciculi of fibres of the same kind are 
found also in the cortical layer of the segment situated behind the urethra, 
especially in the upper part, where, in company with trabeculss of smooth 
muscular tissue, they penetrate into and divioe the glandiflar substance. 
^ The glandular structure presents the characters of the so-called acin- 
ous glands. It consists of numerous small saccules, of various sizes, 
spherical or oval in shape, opening into elongated tubes which unite to 
form excretorv ducts. These latter open, by from twelve to twenty ori- 
fices, on the noor of the urethra on each side of the verumontanum ; a 
few openings are occasionally found behind that structure. The saccides 
and ducts are lined by columnar epithelium. 

The prostate gland is supplied with blood by branches of the vesical, 
hsemorrhoidal, and pudic arteries. The veins form a plexus round the 
gland, and commumcate with the dorsal vein of the penis, and with veins 
at the base of the bladder. This plexus is often much developed in elderly 
subjects, and may give rise to considerable haemorrhage when cut in the 
operation of lithotomy. The nerves are derived from the hypogastric 
plexus, and consist of medullatcd and non-meduUated fibres ; m the cor- 
tical portion they exhibit numerous large ganglion cells. Pacinian bodies, 
according to Dr. Klein, are also found in the cortex of the dand. The 
prostate secretes a milky fluid, having an acid reaction, and containing 
epithelial particles, numerous molecules, and granular nuclei. Its use 
in the economy is unknown. By some it is supposed to act as a diluent 
for the semen. Mr. Ellis thinks that as only so small a portion of the 

S restate is glandular, the propriety of calling that body a gland is ren- 
ered doubtful. He thinks that the small secretory glands are but append- 
ages of the mucous membrane, which project among the muscular tissue 
in the same way as the other glands of the urethra extend into the sub- 
jacent tissues. In advanced age the ducts of the prostate often contain 
concretions, varying in size, and composed in varying degrees of animal 

' Trans. Hed. Chir. See., vol. xxxix., p. 830. 

* Strieker's Handbook of Human and Comp. Histology, New Syd. Soc. Trans., 
voL IL, p. 297. 
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and earthy matters. These will be found described in a subsequent 
chapter. 

The size of the prostate in early life is a subject of considerable import- 
ance. Dr. Oross ' has given engrayinss exhibiting the size and form of 
the prostate in four young subjects. The results of his researches are as 
f oUows : — 

Prostate at birth. Width at base, 4 lines ; a little aboTe middle, 5 
lines ; at apex, 2 lines ; length along the middle, 4 lines, and at the edge, 
4f ; thickness at base, 2 lines ; at middle, 3^, and at apex, 1^. Weignt, 
13 grains. 

Prostate at 4 years. Breadth at base, 6 lines ; just above middle, 7 ; 
at apex, 2^ ; length along the middle, 6 lines, and at margin, 7 lines ; 
thickness at base, 2f lines ; at the middle, 4, and at apex, 2. Weight, 
23 CTains. 

Prostate at 12 years. Width at base, 8^ lines ; above the middle, 9^, 
and 3 at apex ; length along the middle, 8 lines, and 8^ at the edge ; 
thickness at base, 3 ; middle, 4^ ; apex, 2f . Weight, 43 grains. 

Prostate at 14 years. Width at base, 11 lines ; at middle, 9^ ; at apex, 
4 ; length along the middle, 8 lines, and 10 at margin ; thickness, 3^ at 
base, 5 at middle, and 3 at apex. Weight, 58 grains. 

The prostate appears to increase in size up to the age of 25 ; it then, 
according to Dr. Gross, measures 18 lines at the base, and 15 along the 
middle, while in its thickest jpart it measures 11 lines ; its weight at that 
^e is 4i dradims. In childhood its consistence is less firm than in after- 
life, and its shape is more globular ; its capsule is also more readily lacer«^ 
able. It has a mure vertical position in the pelvis, and its base more 
nearly approaches the peritoneum than it does in the adult These last- 
mentioned differences are due to the position of the bladder, which in 
the young subject is pyriform in shape, and is rather an abdominal than 
a pelvic organ. 

* Diseases of the Urinary Organs, 1st edition, p. 71. 
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CHAPTER II. 
THB XnHODS OP BIAMINISa TUE BLADDER AND PBOBTATH OLAITD." 

In consequeoco of the manner in which it is surrounded by other 
orguDS, tho bladder, uadiatcndcd by iiriue and free from diaeuse, ia but 
little ttccossiltlo to externul examinution. When empty, lying deeply ia 
tlio pelvis, und with ita npex nob projecting above tho BymphyEis pubis, 
it cannot be detected on percussion, while its base, wbicli rests upon the 
second portion of tho rectum, may be reacbud by the finger, but forms 
no prominence in the bowel. In proportion, however, aa the bladder 
becomes diatendeJ, and projecta above the Bympbysis, and into tho roo- 
tum, it becomes accoBsiblo to examination in those regions. 

Its anterior surfacp, as tho blatldor rises in tho pelvis, is at first closely 
applied to tho posterior surCate of tho abdomiual wall. As tlie size of 
tne organ increases, the apex recedes somewhat, and as it approaches the 
umbilicus it is found to bo from half an inch to an inch from the wall of 
tho abdomen. Long, however, before this condition is reached, the blad- 
der may bo detected by palpation and percussion, and when the disten- 
tion is very great, the tumor becomes visible to the eye. On examining 
UlQ lower part of the abdomen, tho bladder will be found to present itsoQ 

^tense, Imrd, clastic tamor, ronnded or pyriform in shape, and cxtend- 

'Sbore the pubcs towards the epigastrium. On pcicusaion, tho swell* 
^'Will yield a dull note, while tho bowel around it ia clear and distinct. 
On passing a finger into tho rectum, the base of the biadder will be felt 
there as a rouuued prominence, giving tho sensation of fluctuation or 
pressure. Also, if the other hand bo placed above tho pubea and pressure 
te made, a wave will be communicated to the index finger in the bowel. 
These svmptoms, then, are those of distention, and it is this condition 
of the bladder which makes it acceseible to examination. It soinetlmea 
happens that tho existence of a vesical tumor can be thus positively diag- 
nosticated, and a largo growtb may so distend tho bladder that the organ 
may project above the pubca and yield a dull note on percussion. Ia a 
case under the care of Professor Billroth, a vesical tumor, of a myomfr< 
tons nature and us largo as a man's fist, conld be felt through the abdom- 
inal wall of a boy ; it was discovered to be firm, tolerably movable, and 
Boraewhat sensitive to pressure. It could also be felt through the rectum, 
and by making pressure at the same time above the aymphysis pubis iU 
consistence, size, and locality could bo made out with such clearness that 
an operation was undertaken for its removal and attended with a perfectly 
successful result. The cxiatcuco of a small soft tumor could not, how- 
ever, be thus demonstrated. 

Professor Volkmann' lays ercat stress upon tho advantages of a 
"bimanual" exploration of theuladder. This is efifected by passing two 
fingera of the left hand as far as possible into the rectum, the patient 
being nnder the influence of chloroform. An assistant places both hands 
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aboTe the Ermphysk, and makes pressure downwards and backwards 
towards the reccunL When the adipose tissue is not Tery abundant and 
the bladder nearly empt}h» the superior fnndus of the organ is brought 
near to the fingers. If anything abnormal is felt, the surgeon passes his 
right hand carefully under the hand of the assistant, and endeaTors to 
ascertain more closely the nature of the object. Bt this method. Pro- 
fessor Volkmann asserts, he has been able to detect tLe presence of a cal- 
culus no larger than a bean« The manipulation must, however, be con- 
ducted as gently as possible. In one case it was evidently the cause of 
eochrmoses, found after death, in the coats of the bladder. 

The interior of the bladder can be examined, in the male subject, 
only with the aid of instruments passed down die urethra. Su(£ an 
instrument mav be either hollow or solid, and may be composed of mate- 
rials of Tarious\inds, some being hard and resisting, others soft and flex- 
ible. The hollow instruments are termed catheters; the solid ones, 
sounds or bougies. Catheters are used for removing the urine from the 
bladder, or for testing the capacity of the organ ; sounds are emjdoyed 
to detect the presence of calculi or other foreign bodies, and to evamine 
the interior surfoce of the bladder. Sounds are sometimes made hdlow, 
so that during an examination fluids may be injected into the bladder, 
or urine withdrawn from it. 

By passing a catheter or sound into the bladder we gain evidence as 
to the capacity of the organ ; the hardness and tendemeas, or the oppo- 
site conditions, of its coats ; the elasticity of its walls; the smootlmeai 
or roughness of its internal surface : the presence or absence of cysts and 
of tumors, calculi, and foreign bodies in generaL With regard to its 
capacity, this mav be tested by noticing the quantity of urine which is 
withdrawn from it after retention for a definite period, and by observing 
the length of catheter required. The urethra, however, is by no means 
uniform in length : it varies from six to eight inches, and, after the blad- 
der is reached, it should be possible to pass the catheter for three or four 
inches further. In a healthy bladder the examination, if properly con- 
ducted, gives rise to no pain. The bladder, however, if inflamea, bc^mes 
ex^uifitcly tender. The softness, or the reverse, of its walls is the next 
point to be ascertained. After the cathether has been felt to touch the 
wall of the healthy bbiidder, it can be pushed in for at least an inch far- 
ther, and is ejoct^ to that extent by the elasticity of the organ when 
the pressure is taken off. When inflamed, the least pressure causes acute 
pain, and when the or^n is hypertrophied%md its cavity contracted, the 
diminution in space will be appreciable and the walls will evince a total 
absence of elasticity. In the normal condition the inner surfM^e wiD 
appear smooth and even, but in cases of hypertrophy the projecting 
muscular columns communicate a decided sensation of roughness to the 
hand in contact with the catheter, when the point of the latter is moved 
over the internal surface of the bladder. If the organ be dilated, the 
increase in capacity will be appreciable, and when sacculated, it some- 
times happens that the point of the catheter passes into the abnormal 
pouch and draws off a large quantity of tirine. When atony oo-exista^ 
the fiow from the catheter is slow and feeble, and pressure on the abdomi- 
nal wall expediies the escape of urine, and causes more to flow, even after 
the stream has ceased. 

The f:ict has been already alluded to, that tumors in the bladder have 
occasionally been felt through the abdominal waU, but in cases of this 
descririion the diagnosis will be facilitated by the introduction of a sooimL 
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By moving it from side to side, Uie preaencc of an obetnclc connected with 
tlio whIU of the bladder will be detected, iind with a finger in the rectum 
knowledso will be gained as to the thickness of tho structures at the base 
of tho bladder. Iho existence of induration at any spot is the puint to 
be dctermiued. Malignant tumors of the bladder generally occupy the 
base of the organ, and form more or less irregular, hard prom i nonces, 
which can in part at luast, especially when the growth hits hud timo 
to develop, lo felt from tho rectum. Tho siirfuce of bucIi u tumor is 
uneven, and the mass itaolf dilfers from an enlai'ged prostate in being 
irregular and unaymmetrical in farm. Stich an exammation by sound 
and tingcr causes great pain, VillouB growths cannot be detectoil in this 
manner. Tho softnesa and yielding nature of such growths prevent them 
from offering any resistance to tho movements of a sound. 

Catheters, as above stated, are made of materials which differ very 
widely as regards flexibility. Metallic instruments, — silver being the 
metal usually selected, — aro hard and inflexible ; catheters made of vul- 
oanizod india-rubber aro perfectly soft uud ])liant, and between these 
extremes wo have instruments of various materials and possessing more 
or less flexibility and softness. Tho English gum-elastic catheter may be 
rendered soft and flexible by dipping it In warm water, it can then be 
made to assume any curve that is desired, and when dipped in cold water 
the curve becomes permanent. This property can be utilized in cases 
where it is desirable to uso a catheter with a considerable curve, and one 
which, although uot so hard as a metallic instrument, yet offers consid- 
erable resiBtiuice to any force tbat would change its shape. Catheters 
arc of various sizes ; the English instruments are (or were until recently) 
made in tweho sizes only, No. 1 being the smallest, fJo. 13 the largest. 
Tho Preuch, on the other hand, have thirty sizes. No. 1 is one milli- 
moter in circumfercnco, Mo. 3 is two millimeters, and the increase is 
uniform throughout tho series. The English No. 1 is about equal to the 
French No. 3, while No. 13 is orjual to No. 21 of tho French seale. The 
advantagOK of tho greater range in size of tlio French instruments are 
ob\-ioua. 

When a catheter has to bo introduced tho patient may be either stand- 
ing, witli his back against a wall so as to afford him support, or lying on 
his back. The latter position is tho more advisable when the instrnmont 
is about to be passed for tho flrst timo, and when the bladder is suspected 
to contain a large quantity of urine. Under ordinary circumstances, and 
with a healthy condition of tho bladder and other parts, the passage of a 
L-athetor gives rise to little or no pain, but in somo patients the neck of 
the bladder is peculiarly Honsitive, and when the instrument roaches that 
j'art, severe pain, faintness, and other nervous symptoms may come on. 
Also if the bladder contains a largo quantity of nrine, and the patient be 
It) the erect position, the sudden withdrawal of the fluid may cause great 
fuinlitesR, or even fatal sjiicopc. In ordinary cases, and when the patient 
lieeomes habituated to the use of the catheter, the erect position will 
probably be found the most convenient. The instrument should be 
warmed (esjiecially if a metallic one be used) and well oiled. For the 
latter purnose, vaseline will be found a very convenient material. It is 
highly lubricating and cleanly, inasmuch as it never becomes rancid. 
The patient stands facing the surgeon and with his bock against a wall. 
The surgeon, taking the penis between the middle and ring fingers of his 
l«fi hand, opens the meatus with the thumb and foreliuger, viwi \iuieai» 
the catheter gently down the amal, ieepiug the peiiia eWg^U-j oxi ^'oft 
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gtreteh, and the shadt of tbe inEtrnment close to the bod^ in tlie line o 
Poapart's ligament on the left eide. The catheter is earned steadilj and 
slowly in nflfaraa the triangular ligament, a distauoe of from f our to five 
iocbes. When this is reached, the shaft of the instmment ehonld be 
tffought across the abdomen to the median line of the body, and then 
downwards in a horizontal direction, and gradually depressed aa the paint 
passes under the triangular ligament, and along the prostatic part of the 
urethra, npwards into the bladder. No force fihonld be need, bnt the 
instrament shoold appear to Gnd its own way into the bladder. When 
the patient is recnmbent, the surgeon Etanda on the left side, and intro- 
daces the instrament as before. When the point reaches the triangular 
ligament, the shaft is bronght to a right angle with the padeo^ibo^g 
and depressed between the thighs as the point traverses the pr< 
tion of the tkrethra. During this latter part of its conrsc, its p 
often be much assisted by introducing the finger into the red 
to tiit up the poinL The escape of urine and the ease with i 
point of the catheter can be moved, will indicate that the bladder has 
been reached. 

With regard to elastic instmments, the proceedings are the same ; 
generally speaking, if there is no obstruction in the nretlira, these instru- 
t ments can be passed with ease. This is especially the case with i^ard 
I to the French catheters (i boule, the use of which has now become com- 
mon in this country. These instruments are extremely flexible, and hare 
a long tapering extremitr terminating in a rounded bulbous point. Ko 
damage can be done to the urethra by an instrument of this kind, and a 
patient may safely be trusted to use it himself. It is the best form of 
instrament that can be used to relieve retention of urine in cases of atony 
or paralysis of the bladder. Another form of elastic inEtrnment, in com- 
mon use in France, is that which is called coiidee or elbowed. This baa 
a soft and flexible stem, but towards the point, where it is tamed up so 
as to form a short beak, the material of which it is composed is made 
more firm and stiff. As' it passes down the urethra, the beak keeps 
eloae to the roof and elides over any obstruction which may exist in tne 
floor of that caou. 

Certain difficnlties may be encountered in the attempt to introdttoe a 
catheter, even in a normal condition of the nreihra. In the first |>Iac«, 
the point of the catheter may lodge in the lacuna magna, a cul-d c ea c in 
the roof of the urethra, about an inch from the meatus. If an obstacle 
be met with here, the iustmment should be withdrawn slightly, and its 
\ point kept on the floor of the canid and then pushed forwanl. The next 
, obstacle is the bolb of the urethra, a spot where faUe passages are apt to 
be made. This obstacle is avoided by keeping the point of the instra- 
ment against the roof the canal. The last obstacle is at the (sostatic 
portion of the urethra, near the neck of the bladder, and this is also 
avoided by keeping the point of the instrument against the upper wall as 
before. 

For examining the bladder in cases of enlarged prostate, instmments 
posBeesing a different shape are necessarj. Tlie catheter must be longer, 
and have a larger carve. If a gum-elastic instrument be 8ele>cted, it 
should have been kept on a well curved stylet, so as to retain its curve 
when the latter is withdrawn. Sir H. Thompson recommends that the 
insirument should be well over-cuned, by keeping it on a stvlct for a 
month or two, and that the shaft should be turned back immediately 
before using, so as to undo the extreme curve and produce aa ordinary 
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one. The catheter has then a tendency to become more coryed as it 
'Masses down the passage, and its point will the more readily pass over anj 
'Abstraction in the floor of the canal. The coudee, or elbowed, catheter is 
^ako useful for such cases. 

^ The introduction of an instrument into the urethra for the purpose 
<of exploring the bladder may be followed by various troublesome, or eren 
> dangerous consequences. These accidents may be divided into two 
X classes, according as their effects are of a local or general character. 
i The local accidents which may be caused by catheterism or sounding 
s are, false passages, inflammation of the bladder, hsBmorrhage, injuries to 
: the prostate and neck of the bladder, and orchitis. False passages are 
caused by the instrument passing through the walls of the urethra into 
the surrounding tissues. They may be easily made when the urethra is 
affected with stricture, and they occur most frequently in the bulbous 
and membranous portions of the canal. Their direction is usually down- 
wards and to one side of the urethra. In addition to these spots, false 
passes are occasionsdly made through the prostate, in cases of chronic 
inflammation of that gland. The false passage may be complete, that is, 
after leaving the urethra and tunnelling under its walls, the point of the 
catheter may again pass into the right passage. It may, in like manner, 
perforate a portion of the prostate, and, in these cases, serious conse- 
quences are not likely to result, but a false passage sometimes extends 
between the bladder and the rectum, allowing escape of urine, and infil- 
tration of the connective tissue about the neck of the organ. The least 
serious, and the most common form of false passage is made when the 
point of the catheter simply passes through the wall of the urethra for a 
few lines, and then on bein^ withdrawn from the opening thus made, 
finds its way into the natural channel. When a false passage is made, 
the point of the instrument is felt to slip towards one side of the urethra; 
the patient complains of sudden pain, and blood escapes by the side of 
the catheter. A rough sensation is communicated to the hand of the 
surgeon, who finds that although the catheter has passed deeply, its point 
is not in the bladder. If the instrument has passed between the rectum 
and bladder, its point will be felt by the finger introduced into the bowel 
to be much nearer than it ought to be. In order to avoid making a false 

{passage, the point of the catheter or sound, after it has passed beyond the 
ossa navicuiaris, should be kept against the roof of the urethra. No 
force should be used, but the instrument should be allowed to find its 
own way into the bladder. When a false passage has been made, a large 
catheter should, if possible, be passed into the bladder, and retained there 
for some days until the laceration has healed. The patient must be kept 
at rest and placed on low diet. When a false passage already existls, 
especial care is needed in passing a catheter. The point of the instru- 
ment must be kept away from the side of the canal on which the opening 
is known to be, lest it should become entangled in the valve-like portion 
of the mucous membrane which forms part of the wall of the false pass- 
age. If an obstruction be met with at this spot, the instrument must be 
withdrawn, and by changing its direction the opening into the false pass- 
age may perhaps Se avoided. 

Cystitis of a severe and even fatal kind has been known to follow the 
passage of a catheter or sound. It is only reasonable to assume that in 
the majority of such cases an undue amount of violence was the cause of 
the mischief. The symptoms are those of acute inflammation of the 
bladder ; they must be treated according to the directions to be found vo^ 
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the chapter devoted to that subject. HaBtnorrhage may be ctnsed? 
(fathcterism, and the blood may come from the urethra, prostate giai 
or bladder itself. Ilaemorrhage is a constant symptom of a false p«aet 
and of injury to the prostate, especially in caaes where the glacdi 
enlarged. The bladder itself may also be injured by a catheter orEooi 
roughly manipulated. Such accidents can generally be avoided ; m 
thcv occur, they must be treated in the manner laid down in thed^ne 
on llsematuria. As a g^eneral rule, it is nnadvisable to attempt to jmJ 
catheter when the penis is much congested or in a state approidiE; 
priapism, llsemorrnago is almost certain to be caused, ana it will k{ 
almost impossible to find the passage into the bladder. False pisi;a> 
rupture of the urethra, and extravasation of urine are the probable on-' 
8e({ucnces of attempts at catheterism under such circumstances.* 

Orchitis is an occasional consequence of the passage of a cathetaa 
sound. It is probably produced by passing too large an instrument a^ 
over-distending the canal of the urethra. 

The constitutional symptoms which sometimes follow the pasBib*^ 
a catheter are (1) rigors with febrile reaction, occasionally f oll^r^ R 
suppression of urine, (2) syncope. The rigors, with their subseowi 
train of symptoms, have been described as urinary or urethrdiew 
Such symptoms are by no means infrequent in patients suffering ftts 
various affections of the urinary organs, especially of the kidnej)!^ 
they are very apt to be excited in such cases by the passage of a cathettf, 
or operations upon the deeper parts of the uretnra. They are sometinft 
however, produced by the introduction of instruments even where th« 
are no indications of any kidney affection. The symptoms vary nwi 
in intensity ; when marked, they closely resemble those of a severe attad 
of intermittent fever. A distinct rigor is followed by febrile reaction, 
and this by profuse sweating. The rigor is generally accompanied bi 
nausea and vomiting, pain in the back and headache, and may supeneoe 
almost immediately, or not until some hours after the introduction of the 
instrument In milder forms the symptoms are less severe. There is 
perhaps a little headache, nausea and chilliness, followed by slight feyer- 
ishness and perspiration. On the other hand, in the severest forms, the 
attack may resemble remittent fever of the gravest type, and may proxc 
fatal in a few hours. Between the most severe and tno sliglit types the 
symptoms are extremely variable as regards duration and severity. The 
graver forms have been generally noticed to occur in patients suffering 
from stricture or other form of urinary obstruction, with some affection 
of tho kidneys as a complication. 

The cause of the symptoms of urethral fever is very obscure, but it 
seems probable that by reflex action, the passage of an instrument along 
the urethra induces, under certain circumstances, a disturbance in the 
circulation of the kidney, or interferes in some manner with its function. 
It was formerly supposed that the symptoms were due to absorption of 
urine from a wound or excoriation m the urinary passages, but on the 
one hand, the rigor often occurs before any urine is passed, and on the 
other, it is not found that rigors invariably follow lithotomy or internal 
or external urethrotomy, after all of which ojierations urine is more or 
less frequently in contact with a wounded surface of the urethra. 



> For an account of eases in which these accidents occurred^ generally as a con- 
sequence of the patient's own efforts, see Fleming's Injuries and Diseases of the 
Qenito-Urinary Organs, p. 112. 
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In tho majority of inatancea tho Bymptoms pass off, leaving tlie patient 
more or less exhausted. Tliey may, nowever, recur at uncertain intervals. 
In other caaea fatal GymptomsBupervenewithin a few hours. Mr. Banks,' 
of Lirerpool, haa recorded ECTeral cases of thia kind. In ono case, that 
of a man Buffering from atrictui-e, tho nasaago of the catheter waa followed 
by a severe rigor, the patient rapialy jtaseed iutoaetatoof profound 
e^DCopo and died in a few minutes. In a second caso of a aimitar affec- 
tJon, death occurred in six anda half hours after catheturism. On exam- 
ination it was found that no injury had been dono to the urethra, and 
the only morbid appearance was slight congestion of tho kidneys, Sir 
U, Thompson* mentions a case of tho same kind. A man with an old- 
standing and narrow stricture died fifty-four hours after the pasaage of 
an instrument which had been habitually used at least a hundred times 
before. No damage whatever was found to have been inflicted on the 
urethra, rigors and vomiting commenced about an houraftorcatheterism, 
and not another ounce of urino was secreted from that time until death. 
On post-mortem examination, the kidneys were found to bo congested to 
an extraordinary degree, and their substanee was so soft and pliable as 
to give way under very gentle prcaaure. Nosign of inQammation existed 
in any part of tho excretory urinary apparatus. Dr. Koberts' records 
another case in which death in twenty hours, with total suppression, 
followed CfttheteriBm in an old cose of atrioture, when instruments had 
been repeatedly used before without any ill effects. The only post- 
mortem appearance of consequence was intense congestion of the kidneys. 
To this congestion Dr. Roberta attributes the suppression of urine. He 
thinks that disturbance of the innervation of the organa is probably the 
primary cause, and possibly also in many coses the direct cause of the 
Buspooaion of the eecrotion. The fatal issue Is not due to the non-elimi- 
nation of tho urinary excreta, for death is sometimes too rapid to be thus 
caused. Mr. Banks also pointa out that even when no unno has been 
accreted and time has been given for the non-eliminated urea to act 
noxiously, the symptoms have not been those of urcemic poisoning. 

When the symptoms of urethral fever are but alight, very Tittle la 
reqnired in the way of treatment. TJie patient should be kept warm in 
bed, warm bottles applied to tho feet, anu hot tea or coffee given to drink. 
When diaphoresis appears, a full dose of (quinine should be administered, 
and it may be repeated after a few hours' interval. Quinine may also be 
given before catheterism, should rigors have followed a previous opera- 
Lion. It is worthy of notice that patients who have suffered from 
intermittent fever are especially liable to rigors after operations on the 
urethra, and in theae coaes quinine is especiallv indicated both before and 
after cuthetcrism. Aconite has also been highly recommended for pre- 
venting and treating rigors. Its value for this purpose was first brought 
under tho noticeof the profession by Mr. Long, of Liverpool, who used 
to give two minim doses of Fleming's tincture every few hours. It may 
bo combined with quinine. Opium has been recommended, but should 
be given with caution, on account of tho possibility of a renal complica- 
tion. 

When symptoms of suppression of urine occur, the case is far more 
Berioae. A hot batli would appear to be the best treatment, and this 

' In a paper " On Certain Kapiilly Fatal Caaea of Urothrnl Fever after Cathe- 
Mrism." Edinburgh Medical Journal. June. 1871. 

' The Patbology and Treatment of Stricture of the Urethra, Sd edLtloa, '^.M. 
* Urinary and Renal Diaeoscn, p. 25, 
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may be supplemented by hot fomentations and poultices to the loins, il 
hot-air bath, if it can be obtained, may be tried instead of the hotwsal 
If there should be any tenderness in the loins, di^ capping will prolai^l 
be serviceable as an adjunct to the warmth. A saline porge is also 'r^\ 
catcd, and its action ma}[ be assisted by warm enemata. These remdie 
will tend to relieve the kidneys. Diuretics aro inadmissible, and opnK 
in any form is strongly contra-indicated. 

8omo years have elapsed since the first attempt was made to gvs i 
view of the interior of the bladder, by passing into it a tube illnminsui 
by a lamp at its outer extremity, and closed by a piece of glass. Tta' 
instrument, called an endoscope, was first used in ^England for the per- 

fose of examining the urethra, by Mr. Avery,* of the Charing Ciw 
lospital. M. Uesormeaux, of Pans, however, some veara aftenraii 
devised an improved instrument, which has been still further modi&i 
by Dr. Cruise, of Dublin, and Mr. Warwick. At present, theendosc<^ 
would appear to have fallen into disuse. Probably, in this conntn fi 
least, it lias been submitted only to a very partial triaJ. Sir H. Thomp- 
son appears to regard it as an instrument of but little value. T^ 
urethra may be explored by its means, and changes of color and teitnie 
of the mucous membrane can be easily recognized. Sir H. ThompsK 
states that no one has yet been able by its means to identify the verfi- 
montanum, but, on the other hand. Dr. Grunfeld,* of Vienna, dcclara 
that he has repeatedly succeeded in discovering this portion of the urethn 
With regard to the bladder, very little can be seen on looking down the 
endoscope. Only a very small portion of the posterior wall of the caTity 
is immedialely o])posite to the opening of the tube, and the presence ol 
urine would prevent the mucous membrane from being clearly seen. A 
portion of a calculus or other foreign body might become visible, but far 
more reliable evidence of its presence w^ould be given by a sound.' 

A form of endoscope for the female bladder has been devised bt 
Rutenbcrg.* In order to obviate the diflSculty caused by the presence oi 
urine, he conceived the idea of emptying the bladder, and then, by mean* 
of a contrivance connected with the endoscope, of distending* the orgau 
with air. Chloroform is required, for the operation causes some amount 
of pain. It is said, however, to be quite free from danger. By means 
of this instrument, the posterior and lower part of the bladder can be 
very clearly seen. Rutenberg describes it as of a dusky grayish-red 
color before air has been injected. After the insufflation, the color 
becomes more decidedly red, and the numerous plexuses of blood-vessels 
are clearly seen, and also the muscular fasciculi. Towards the base, the 
color is somewhat dull, the blood-vessels more abundant, and the muscu- 
lar layer more distinct. Dr. Winckel regards this instrument as a valu- 
able aid in diagnosis: he states that by its means it is easy to recognize 
hypenemia, ulcers, sloughs, etc., ana to ai)ply medicaments with pre- 
ciseness to any spot that may bo desired. 

The prostate gland may be examined by the finger introduced into 
the rectum, and by a sound or catheter passed along the uretlira. Its 

{)osterior or rectal surface is smooth or slightly convex; the two lateral 
obes, with a shallow depression between them, can be usually dis- 
tinguished by making slight pressure with the finger. On passing the 

* About the year 1850, according to Sir H. Thompson. Diseases of the TJrin« 
ary Organs, r>th edition, p. 16. 

* Der HamrOhrenspiegel. Wiener Kltnik, Nos. II. and III. , 18T7, p. 60. 

* Winckel, Handbuch der Frauen k ran kheiten , p. 18. 
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finger throagh the sphincter ani, the palm of the hand being upwards 
and the patient lying on his back, the posterior extremity of the bulb 
and the membranousRirethra are first felt, then the apex of the prostajte, 
widening out into the body of the organ. The base of the prostate may 
be felt by the finger, and sometimes a portion of the base of the bladder, 
if the latter organ be distended with urine. The examination will be 
facilitated by making pressure with the other hand above the pubes. In 
its normal condition tne prostate is firm and fieshy to the touch, and its 
examination causes no pain. 

When the prostate is enlarged, a long catheter with a large curve will 
be required, as with an ordinary instrument it will be found difficult, if 
not impossible, to reach the bladder. It is also especially necessary that 
the point of the catheter should be kept against the upper wall of the 
urethra, and its passage along the prostatic portion of the canal will be 
much facilitated by the finger introduced into the rectum. The bladder 
in these cases will usually be found to contain more or less urine, even 
after the patient has done his utmost to empty it. 

The bladder in the female admits of much more minute examination 
than is possible in the male subject, for, owing to the shortness and 
dilatability of the urethra, almost the whole of the internal surface of 
the bladder can be explored with the finder. Owing to the same causes, 
there is seldom any difficulty in passing a catheter or sound. The 
patient is placed on her left side, near the edge of the bed, and with her 
Knees flexed. The sifrgeon, holding the catheter between the right 
index finder and thumb, feels for the orifice of the urethra which is below 
the clitoris and just above the entrance into the vagina. The catheter, 

fuided by the finger passed a little way into the vagina, is then intro- 
uced. If necessary, the left forefinger may be used as a guide for the 
introduction for the catheter. 

By means of a vaginal examination, various morbid conditions of the 
bladder may be detected. Deficiencies in the vesico-vaginal septum, and 
prolapse of the bladder may be thus recognized. A calculus also, 
especially if lar^e, may often oe readily felt, and the various tumors to 
which the bladder is liable are more or less accessible to examination 
through the vagina. Such an examination, a sound being also passed 
along the urethra, is sufficient for the diagnosis of prolapsus vesicas and 
vesical fistulie, opening into the vagina. This examination by means of 
a sound enables us also to ascertain various points connected with the 
condition of the bladder; its size, the softness or hardness of its walls, 
and its sensitiveness. In a healthy bladder, the sound may be intro- 
duced for four or five inches, measuring from the external orifice of the 
urethra, without causing any pain, and after bringing the instrument 
into contact with the coats of the orj^an, it can be pushed in for about 
an inch further, owing to the elasticity of the parts. When the pressui*e 
is taken off, the same force causes the instrument to be ejected to the 
same extent. When the bladder is inflamed, it resists anv degree of 
pressure with the sound, and the examination is very painful. In the 
normal condition, the introduction of a sound, if accomplished with care, 
causes no pain, and the instrument can be freely moved about in M 
directions. If, however, there be even a slight degree of inflammation, 
the mucous membrane becomes very sensitive. As a matter of course, 
in nervous hysterical women the parts may be exceedingly sensitive, and 
yet free from any structural change. 

The presence and size of calcuU and tumors may alaa ^ "* ^ 
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by means of a sound, but for establishing the diagnosis in these caaesth 
introduction of the forefinger into the bladder is the most trustwoniiT 
means. In the female the canal of the urethra is dipable of considenbii 
dilatation, which can be effected in yarious ways. The late Ptofewr 
Simon,' of Heidelberg, perfected a method by which the interior of the 
bladder can bo explored with little, if any, risk of prodacing incontinoa 
of urine or other mischief. His system comprehends rapid dilatation i 
the urethra by means of a series of plugs or specula made of hard indit- 
rubber. These plugs are of seven different sizes; the smallest is three 
quarters of a centimeter in diameter, the largest, two centimeters. Tbe 
end of the plug or dilator can be remoyed, and the remainder of tk 
instrument then forms a small speculum. 

Before the dilators are introduced, the orifice of tbe urethra shodd 
be slightly divided, as this opening is the narrowest and most unyielding 
portion of the canal. Dr. Simon^ directions are that two lateral ino- 
sions, each a quarter of a centimeter deep, should be made in the nppa 
border, and another, half a centimeter deep, into the urethro-yagiul 
septum. These incisions much facilitate the introduction of the instru- 
ments and subsequently of the finger, and prevent laceration; they iR 
best performed with a pair of scissors. By tneir means also the nrethn 
will not only bo enlarged, but also slightly shortened, and these objects 
are of considerable importance, inasmuch as the thickest part of the 
finger occupies the urethra during the examination. There is no risk 
of producing incontinence, as very few, if any, of the circular fibres of 
the urethra are divided. The incisions soon cicatrize, and the enlarg^ 
ment of the urethral orifice remains permanent. 

Dilatation of the canal of the urethra forms the second portion of the 
operation. This may of course be effected by means of the finger, the 
little finger being introduced first, and afterwards the index-finger. ' Dr. 
Simon's plugs, however, being i)erfectly smooth, are much easier of 
introduction, and dilate the canal in a much more uniform manner. 
Mr. Christopher Heath,' who recommends dilatation to be effected by 
means of tbe finger, confesses that in all cases the mucous membrane fs 
split beneath the pubes, and there is usually some degree of incontinence 
for twenty-four hours. The use of Dr. Simon's plugs is not attended 
with this inconvenience; the patients, with very few exceptions, are able 
to retain their urine immediately after the operation. The dilatation is 
effected in from five to seven minutes, and after the largest plug has 
been introduced, there is no difficulty in passing the finger into the 
bladder. 

In the third stage of the manipulative proceedings, the forefinger is 
introduced into the bladder. The examination will be facilitated by 
passing the middle finger into the vagina; in this way the forefinger is 
enabled to penetrate further into the organ. With the left hand, pres- 
sure should at the same time be made over the hypogastrium so as to 
bring the bladder towards the finger. Every part of the organ is thus 
made accessible to examination; the upper lateral portions alone are 
somewhat diflScult to reach. As a matter of course, incontinence of urine 
may follow this process for dilating the urethra, but if the directions are 
properly carried out, it is of very rare occurrence. It is important to 
ascertain the extent to which dilatation may be safely carried. This has 

* Ueber die Methoden, die weiblicho Harnblaae zug&ngig zu machen, Volk- 
mann*8 Sammlung kUn. Vortrfige, No. 88. 

* Med. Times and Oaeette, ApiU 11th, 1874, p. 891. 
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also been determined by Professor Simon. He states that in adult 
^^ifemales the urethra maj be dilated by means of plugs having a diameter 
31 not exceeding two centimeters. In two cases, in which the removal of 
^papiliomata was the object to be attained, ho carried the dilatation one 
Iri centimeter further. Incontinence of urine, though not permanent, was 
leithe result in both cases. In girls from 11 to 15, the dilatation may be 
^ made with plugs having an extreme diameter of 1.5 to 1.8 centimeters, 
I. and from 15 to 20, the diameter must not exceed 1.8 to 2 centimeters. 
4 These measurements are equal to that of an ordinary forefinger together 
Li with that of the handle of an instrument. Chloroform is generally 
? necessary for the first operation, but afterwards the bladder can some- 
2 times bo examined without the aid of an ansBsthetic. The patient is to 
be lying on her back. 

Where dilatation of the urethra is not sufficient for the purpose to be 
attained, and where a tumor or large calculus is suspected, the bladder 
jn&y be made accessible both to eye and finger, by incising the vcsico- 
Taginal septum and inverting the organ through tno opening thus made, 
which should be T-shaped. The horizontal incision should be about 
half a centimeter in front of the os uteri, and from the middle of this 
another incision is carried, at a right angle, as far as the upper end of 
the urethra. Through an opening of this size a large calculus may be 
removed, or the bladder may be inverted by means of hooked forceps, 
when the incisions are made for the purpose of removing tumors from 
its interior. 

According to Dr. Simon, dilatation of the female urethra, as above 
described, may be practised for the following objects: 

1. The diagnosis of diseases of the mucous membrane of the bladder, 
and of calculus and other foreign bodies. The advantage of being able 
thus to examine the interior of the organ is obvious. Mr. Heath records 
a case in which nothing could be detected by the sound, but on introduc- 
ing the finger a tiny calculus was at once felt, and removed with the aid 
of a scoop. 2. The removal of calculi and foreign bodies. The opera- 
tions necessary in these cases will be much facilitated by the introduction 
of the finger. 3. For applying various remedies to the internal surface of 
the bladder, and for treating fissures of the urethra. 4. For the diagnosis 
of the position and attachments of tumors in the vesico-vaginal septum, 
and for the removal of tumors, especially papillary growths, from the 
walls of the bladder. 5. For the discoveiT and removal of calculi from 
the vesical extremity of the ureters. 6. For the opening of hsemato- 
metra, the evacuation of which between the bladder and rectum is 
impossible or dangerous, as, for example, in cases of congenital absence, 
either partial or complete, of the vagina. 7. For the treatment of vesico- 
intestinal fistula. 

The indications for incising the vesico-vaginal septum are less numer- 
ous, but the operation may be advisable or necessary: 1. For the 
removal of vei^ large stones and tumors which cannot be dealt with by 
simply dilating the urethra. 2. To provide for the escape of urine in 
very obstinate catarrhal affections of the bladder, accompanied by ulcer- 
ation. 3. For dealing with vesico-intestinal fistul®, which cannot be 
treated in any other way. 

It has even been proposed to carry the examination further, and to 
attempt the relief of obstruction in the ureters by passing a catheter 
along those canals. It has also been proposed to compress, by means of 
an instrument remembling a lithotrite, the vesical opening of the ureter 
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on one side, aouaio pierent the escape of mine from it, and in this way 
to collect the secretion from one kidnej only. Were such a proceeding 
readii J feasible, raloable information might be obtained in cases of dis- 
ease affecting one kidncnr: snch an expmmesnty howerer, is almost 
impossible on the male subject. In the female, howerer, it is easj to 
recognize with the finger the openings of the meters. The nrethra is 
first dilated, the finger is then introdnced and the raised band which 
connects the orifices of the nreters is sought for. Gnided by this elcTa- 
tion, which runs across the base of the bhidder at a distuice of one inch 
from the internal apertnro of the nrethra, a catheter of special ocmstmc- 
tion can be passed into the opening of the meter, in a direction upwards 
and oatwards. The handle of the catheter is bron^t across to the €fppo- 
site side and raised towards the pabic arch. Its point may easily beocmie 
entangled in the macons membrane of the bladder, instead oi pamtng 
into the nreter, bat in the former case it will be readOy distingmshed 
by the finger. The catheter is to be passed onwards towards the kidncj 
in a direction upwards and oatwards, until it touches the bony mainn 
of the pelfis, at a height of seren or eight centimeters. The handle 
must now be brought down close to the inner side of the thigh cm the 
same side, while tbe catheter is directed upwards in a line with the 
Tertebnd column, but with its point slightly towards the wall of the 
abdomen. With Terr slight force, the catheter will pass up the ureter 
and into the pelris oi the kidney. 

This experiment has been performed serenteen times by Professor 
Simon, and in all but two instances the pelris of the kidney was reached 
without diflBculty. In no case was the experiment attended with any 
bad consequences. The instruments used are a sound and catheter, 
each twenty-fire centimeters long, and passing through a handle fur- 
nished with a screw, by means of which the length of the instrument to 
be pas^d can be regulated. The instruments are made of metal and are 
only Tery sli^tly flexible. They hare a slight cmre near the pcnnt. 

An examination, made as described, would be useful for the diagnosis 
of stone in the ureter or kidney. A concretion lying near the commence- 
ment of the urrters oouM be pushed back so as to occupy a more adian- 
tageous position. Strictures of the ureters could also be dealt with, and 
an attempt could be made to reliere some forms of hydronephrosb by 
drawing off the fluid. It is, howerer, renr diflScult to insert thepoint of 
the catheter into the resical opening of t^ ureters; Professor Winckel ' 
states that he has made sereral attempts, but has nerer beat snooessfuL 

1 Op. cmL, p. 16l 



^ ABNOSmriES OF THE BLADDKB. 31 

ITiis hook is the property of 

n COOPER MEDICAL COLLEOJEi 

* SAN FRANCISCO. CAU 

? ov(J iR not to J>t* Vf'worrd fto7n the 



I 






▲BKORMITIES OF THE BLADDER. — ^ABSEKCB OF THE BLADDER. — ^MULTIPLE 
BLADDEB8.— EXTBOVERSION. — PEBYIOUS UBACHUS. 

Those organs which are placed in the median line of the body are 
more subject than the limbs to certain deviations from their normal dfeyel- 
opmcnt. The bladder, though so important an organ, does not escape 
tne influence of this law. It is subject to several abnormities, some of 
which are irremediable, while others admit of relief by surgical means. 

In some cases of con^nital malformation the bladder is completely 
wanting. This anomaly is always attended by more or less malformation 
of other organs. In the more complex examples, the kidneys and ureters 
are likewise absent, and the external organs of generation imperfectly 
developed. When the kidneys exist the ureters are also present, and may 
be either incomplete, forming canals with closed extremities, or may 
open into the urethra, the vagina, or the rectum. The abnormtd open- 
ing of the ureters does not, however, necessarily imply complete absence 
of the bladder, which may be imperfectly developed and in a rudimentary 
state. In a case of complete absence oi the bladder, lately recorded by 
M. Fleury,* of Clermont, the ureters opened into the urethra. The 
patient was a ^rl who had menstruated regularly for two years, and had 
sufl!ered from incontinence of urine from birth. This latter symptom 
had become very distressing, and the external genital organs ana the 
thighs were covered with severe erythema. A catheter could be intro- 
duced for an inch and a half only, and caused sreat pain, but no urine 
came away. The girl died from peritonitis, ana on post-mortem exam- 
ination no trace of a bladder could be found. The urethra was an inch 
and a half long, and terminated posteriorly in a cul-de-sac into which 
the ureters opened. Professor Mayer, of fionn,' has published a very 
remarkable example of absence of the bladder which he observed in the 
case of a new-bom child. The external organs of generation were 
replaced by a small pedunculated sac, filled with cellular tissue. There 
was no trace of an anus, the intestinal canal terminated abruptly in the 
descending portion of the colon. The kidneys, ureters, and bladder were 
completely absent, but the supra-renal capsules were twice as lar^ as 
natural. There was no trace of the prostate riand or seminal vesicles. 
A case somewhat similar is recorded by Dr. Gross.* Nearly the whole 
mass of the small intestines was contained in a tumor attacned close to 
the umbilicus, in which they terminated. The entire colon was wanting. 
No trace of the bladder could be detected anywhere. Both ureters ter- 
minated in the sac which contained the intestines ; the pubic bones were , 
absent, and the anus was imperforate. 

* New Syd. Soc. Biennial Retrospect, 1878-74, quoted from Gas. Hebd. No. 6, 
1874. 

* Tiedemann*B Zeit. fOr Physiol., Bd. 2, s. 1. 

* Qro08, A Practical Treatise on the Diaeaaes, etc., of the Urinary Bladder, 8d 
edition, p. 856. 
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The case recorded by Uytterhoeyen ^ as one of absence of the bladdff 
is really an instance of atrophy of the organ. A woman aged forty \d 
suffered from incontinence of urine for nearly thirty years. She wi 
found to be the subject of urethro-yaginal fistula, through which the 
urine passed immediately it escaped from the ureters. The bladder U 
become atrophied from disease, and all that remained of it was a mum 
sac not larger than an ordinary pea. The woman stated that in early 
childhood sne had been able to retain and pass her urine natoraUy. h 
a case recorded under the same heading by Mr. Vost * there was eitro- 
yersion with atrophy of the bladder. The patch of mucous membnae 
which representea the bladder was as large as a florin.* 

The sacculated condition of the bladder, described by some anatomisiz 
under the term bilobed, is probably rather an acquired than a congenitsl 
state, the septum being produced by elongation of the mucous mem- 
brane; but, from arrest of deyelopment at dinerent stages of intia-uteriu 
life, the bladder may appear to be double, or it may be fissured along the 
middle line. 

Gases haye been reported in which two or more bladders co-existed 
in the same indiyidual, but such abnormities are exceedingly rare. A 
double or triple bladder can be said to exist only when each diyision ha 
a ureter of its own, and all the natural coats of the bladder enter intoite 
structure. A case of this kind has been described by Blasius. The blad- 
der was completely diyided into two sacs, opening into a common urethra, 
and each having its own ureter. Scibelli, of Naples, has described a triple 
bladder, and Molinetti has recorded the case of a woman who had me 
bladders, six ureters, and five kidneys. It is probable that numeiooi 
other cases which haye been referred to this category were instances of 
sacculation, the result of yarious morbid conditions, such as stricture d 
the urethra, prostatic enlargement, and other obstacles to the escape of 
urine. A curious case reported by Heyf elder is not an instance of double 
bladder, though the separation was almost complete. In the bladder d 
a boy, six yeai-s of age, on whom lithotomy had been performed, no stoue 
could be found, although previous to the operation its presence had been 
detected by the sound. The case terminated fatally, and on examination 
it was discovered that the bladder was divided into two parts communi- 
cating by a small opening through which a sound could be passed. The 
ureters opened into the lower part of the anterior portion. Mr. Holmes, 
in his " Treatise on Surgery," p. 733, describes a case of malformation in 
which a large congenital cyst, or false bladder, communicated with the true 
bladder. The walls of this secondary cyst were very thin, and destitute 
of muscular fibres. Gases of this kina are interesting from a surgical 
point of yiew, on account of the difficulty which would be experienced 
m extracting calculi which are yery liable to become formed in such 
cysts. 

The bladder has in a few instances been found imperforate, but such 
an anomaly is extremely rare, and, like those just described, admits of 
no interference on the part of the surgeon. It remains to describe a much 
more common and interesting malformation, viz., extroversion of the 
bladder. This anomaly depends on imperfect development, whereby the 
union between the lateral moieties of certain organs remains incomplete 
in the median line. In the cases now alluded to, there is a deficiency of 
the anterior wall of the bladder, and as this deficiency is accompanied by 

» Presse M6d. Beige, 1860, No. 29. » Lancet, 1875, vol. u., p. 265. 
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imperfect union of the abdominal walls, the result is the abnormity 
denominated fissure, or, more commonly, extroversion of the bladder. 
The latter term, however, does not suflSciently express the nature of the 
affection, for the bladder is deficient as regards its walls, as well as mis- 
placed. The malformation occurs much more frequently in males than 
in females. Of sixty-eight cases collected by Mr. Earle, sixty had occurred 
in males, only eight in females. 

M. Geoffrey St. Hilaire found about one-fourth of the cases appertain- 
ing to females, and the experience of subsequent observers has been to 
the same effect. Mr. M' Whinnie states, in an interesting paper in the 
Medical Gazette, that out of nine cases which had fallen under his 
observation, two only were females. Of eight cases examined by Sir H. 
Thompson, six belonged to the male sex. Indeed, the fact that females 
are much less liable than males to this malformation, had been long before 
pointed out by Dr. Duncan. No attempt has been made to explain why 
the male should be more subject than the female to this abnormity. It 
must, however, be noticed that the defect is seldom confined to the blad- 
der alone, but extends to other parts of the genito-urinary system ; and 
the more complex or complete a system of organs, the more it is subject 
to deviations from the normal type. 

With regard to the cause of this abnormity very different views have 
been held by various writers from time to time.' JBursting of the fcBtal 
bladder from over-distention at an early period, the abdominal walls 
being still incomplete, has been assigned as a cause. Others have sug- 
gested that it may be due to ulceration of the abdominal wdls and blad- 
der, between the second and third months of intra-uterine life. M. 
Vrolik (Archiv fur Anat., 1868, p. 166) supports the theory that extro- 
version is due to an arrest of development of the bladder and urachus 
from the foetal allantois, and he pomts out the analogy which exists 
between this abnormity and other fissures of a congenital character in the 
median line. As the allantois expands into the unnary bladder, the uro- 
genital sinus, or cloaca, which is the termination of the common intesti- 
nal cavity, becomes divided into two by a septum, so as to form the 
bladder in front and the rectum behind. Arrest of development of this 
septum produces those malformations in which the bowels and bladder 
open into each other, or the ureters open into the rectum. " If, about 
this period of gestation, by inflammatory change, or adhesion, or some 
degenerative process arising from one of those specific diseases, such as 
syphilis, to which we know the foetus in utero .to be liable, the normal 
progress is arrested in the outer abdominal or amnionic layer of the 
allantois, without affecting the inner or mucous layer, the result at time 
of birth would be the formation of the deformity termed by Vrolik 
'ectopia vesica'; i. e., a fissure of the hypogastric wall only, witn a com- 
pleted condition of the walls of the bladder itself. But if the morbid 
process extends also to the subjacent portions of the internal cylinder or 
mucous layer of the allantois, then, according to the position or extent 
of the abnormal change, the result would be a more or less extreme degree 
of epispadias, an open or imperfect urachus, or a completely fissured and 
extroverted bladder, with separation of the pubic bones and the other 
changes associated with that deformity." 

* For an excellent account of extroversion of the bladder, with cases treated 
by plastic operations, see Mr. John Wood's paper in the Medico-Chimrg^cal Trans- 
actions, 1869, p. 85 et seq. The r^sumi, eiven in the text, of the causes of extro- 
version has been mainly obtained from this source. * 
3 
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Extroversion of the bladder preaents seyeral varieties of formac 
degree, depending on the amount of deficiency in the vesical orabdot 
nal wiiUfl, and on the abnormities of other organs by which it maTlxl 
ac<u)mpanied. It should also be remarked that the deficienev intir 
anterior walls of the bladder and abdomen is attended bv more or lea 
<lispbiccment of the urinary reservoir ; its posterior wall is pushed fe- 
ward by the intestines, becomes everted, and presents itself m the fen 
of a roiind red tumor, at the lower part of the abdomen. In thenwR 
simple form of extroversion there is merely a deficiency of the vesicalafri 
ab(i()nunal walls ; in the more complicated form, which is likewise ik 
more frequent, the pubic bones are separated or deficient at the em- 
physis, and otlior anomalies occur which will be presently noticed. ' 

The tumor formed bv the everted bladder is characteristic, and c»- 
not roiidily be mistaken for any other organ. It exists at the lower wk 
of the abdomen, on the median line, or more commonly in front of t^ 
just above tlie pubes. 

In tliirt situation it forms an oval or rounded swelling, the surface o! 
which is red, vascuhir, and in most cases can be seen to be composedcf 
mucous membrane. From the lower part of the tumor the urine diibbb 
away almost constantly ; and on examining the swelling at this part,vr 
<liH(!over two Huiall eminences, perforated by openings which are theod- 
flcoM of the uret^^rs. The tumor is often increased by coughing, straining 
otc, during wliicli a portion of the abdominal viscera may become ensiCK 
in ilie sac formed by the everted walls of the bladder. In some cases, b( 

((nuiual and con tinuous manipulation, the tumor may be partially returiKi 
into the abdominal cjivity, through the fissure between the recti mnscks. 
Iloriiia of th(> howol is often present at the sides of and below the extn)- 
vert4Hi l)lad(l(>r. 

The sixo of the tumor varies at different times in the same subject 
l>ut (^hiofly lusoording to the ])atient's age, or, in other words, accoidin; 
to the duration of what, ])ractically speaking, may be c^ed his disesK. 

In now-born cliildron the swelling does not project much^ and rareh 
oxoeods the nize of a walnut. In the adult, as can be readily understood, 
the tumor griuiually attains a greater volume, and in many cases becomes 
iM largt^ iw the list, being two or three inches in its vertical, and four or 
five iiM*lu«H in its transverse diameter. Although exposed for years to 
external influoiHM'H, the mucous membrane of the everted bladder under- 
tfooN mueh \vm change than might be supposed. At first it is somewhat 
tender and 1)I(hh1h readily, the Tnemorrhage being in some cases profuse, 
lint it Noon gt'ts lUH^ustomed to external impressions, the vascularity dimin- 
iNln^N, the Hurfa(H) is covered with a coat of mucus, and in old cases the 
nionil)rane may l>eeome tpiite smooth. The gait and posture of the 
pationt^ am soniewhat chanicteristic. The thighs are kept wider apari 
than UHual, and the btnly leans forwtu'd so that the affected part mav be 
ntliovtHl from the i>n»8Hure of the clothes. 

In a few ran^ eases, as above mentioned, the malformation is confined 
to tlio ant^^rior walls of the bladder and abdomen.' 

* A (wiNoof iH*t()])liv, in which only tho abdominal walls were involved, is quoted 
In Now Hvd. H(M\ Hioiinial KetroHpoct, 1878-74, p. 828, from Liciitheiin, Archlv 
fhr Klin. Chlr., xv. Tho bladdur lay in a depression of the abdominal wall, was 
ottvonnl 4«xtt«maUy by nmoous membrane, was closed, and could be replaced. 
Hio Uiy, ii4(ml 8, could retain his urine perfectly, and passed from six to seven 
ouucM«M at a tlm«. Tho mucous membrane covenn^ the bladder had several lay- 
vn of flattened epithelium restinfc on a soft basis of connective tissue. The ends 
of tho horliontal rami of the pubic bones were united only by bands of ligament. 
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In the great majority of cases, however, the abnormity is of a com- 

5 lex kind, mvolying the pubic bones and external organs of generation. 
*he parts appear to follow the same law, under the influence of which 
the bladder and recti muscles remain separate; their deviations consisting 
mainly in a separation of the lateral moieties, on the median line. In 
such cases the pubic bones are separated from each other at the symphysis 
to the extent of several inches, or rather the body of the pubis is absent 
on each side; the deficiencv may even amount to five inches, but during 
life the vesic^ tumor and hernia accompanying it often prevent us from 
determining the state of the pelvic bones in a satisfactory manner. The 
extensive separation of the pelvic bones necessarily involves some anomalv 
of the male organs of generation, which are so peculiarly connected with 
them. The penis is usually in a rudimentary state ; and as the urethra 
is not required for the emission of urine, it opens in various directions, 
in the male above the penis, in the female above the clitoris. Epispadias, 
more or less complete, usually co-exists with this abnormal situation of 
the urethra. The testicles are often retained in the abdomen, or they 
may occupy an imperfect scrotum. In some cases, the external organs 
of generation are completely wanting, and the imperfect tegumentarj 
sac which represents the scrotum, often contains a portion of tne intesti- 
nal canal. 

Extroversion of the bladder is not only less f recjuent in the female, 
but it is less apt to be attended by remarKable deviations of the genital 
system. The clitoris and labia are usually in a state of imperfect devel- 
opment, and prolapsus of the uterus is very liable to occur from the sep- 
aration which exists between the pubic bones. 

The records of surgery contain a great number of cases of this affec^ 
tion. In one of these, related by Mr. Erichsen, the penis was rudimentary, 
with complete epispadias ; the urine constantly distilled from the open 
mouths of the ureters at the lower part of the swelling;, and fell, dunn^ 
the erect posture, in part upon the open groove of the urethra, which 
served imperfectlv as a spout In each groin was a projection which 
became more marked as the growth of the oody advanced, corresponding 
with the widely separated pubic bones. From the want of the symphysis 
and consequent support in front of the pelvis, there resulted considerar 
ble weakness in the part, and much awkwardness in motion. These 
inconveniences, as well as the general deformity, were further increased by 
the distance to which the thighs were thrown apart from one another. 
This case is particularly interesting from the fact that an account of the 
post-mortem examination has been published by Mr. M'Whinnie in the 
Medical Gazette, the natient having died of phthisis. '^In the groin," 
he observes, '' on each side of the malformed genito-urinary organs, is 
seen the prominence corresponding with the body of pubis. The general 
aspect oj: the body, as well as the signs manifested during life, showed 
that the period of puberty had not been retarded. There was no appear- 
ance of umbilical cicatrix; the recti abdominis, in the upper two-tnirds 
of their extent, were about an inch apart; below this a tnaneular space 
was left by the divergence of each muscle to the corresponding pubic 
bone, which was separated from its fellow to the distance of about two 
inches and a half. Through this fissure the irregularly nodulated mucous 
surface of the posterior w^ of the bladder protruded; its muscular fasci- 
culi had acquired considerable strength. The months of the ureters, 
directed towards each other, were surrounded by prominent papillae. On 
looking into the pelvis, the vacuity there was very striking; the space 
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between the anterior n-all of the abdomen and the rectuni, ordinarilyj 
filled by the bladder, being here entirely unoccnpied. 

"At the npper margin of the vesical tumor, the obliterated nmbili- 
eal arteries converged to come into contact with the remains of thi 
nmbilical vein, which took a longer course than usual to reach the liver, 

"The pubic bones, often connected by strong ligaments in easel 
where they are disjoined, and which in some measure counterbalance thftl 
want of osseous union, had merely a few thin fibrous bands pasain 
between them, quite inadequate to give fixity to the parts, or to snppoi 
the viscera. 

"The rudimentary penis measured abont one inch and a half 
length ; the glans, cleft at the upper part, had appended to it below 
imperfect preputial covering. The epispadias was complete ; the urethra 
presenting a simple open groove or furrow, upon the surface of which 
several folliclea opened. The prostate, deficient above, was of tolerable 
size beneath the canal. In this part of the urethra the seminal ducts 
terminated in the usual manner. 

"The testes, though diminutive, were, as in most analogous casea^-', 
natural in structure. Thej had descended into a small contracted' 
scrotum. The vasa deferentia had their proper relation to the vesicnii 
seminales, which wore below the natural size. The ureters, sometimi 
so enormously dilated, as if designed almost to compensate for the want 
of the proper reservoir, were quite natural. Each corpus cavernosui 
diverged from its fellow; and, talcing a more transverse direction 
usual, was connected by its cms with the corresponding ischium, wbi 
it waa covered by a few faint fibres of an erector muscle. Some alenc 
elongated fibres occupied the situation of the transversus perinei. As )i 
many other instances, the anus was immediately behind the scrotum.' 

sir. Wiblin, of Southampton, has recorded, in the Medical Timtia, 
an interesting case of this deformity, illustrated by a drawing, exhibiting 
the appearance presented upon the front surface of the abdomen. The 
patient, twenty-eight years of age, of robust and masculine appearance, 
was employed as a coal-lifter on the quay. At a very early period of his 
life he nad been examined by severul medical men, who conveyed to his 
relations the impression that he was an hermaphrodite ; and under this 
appellation he had passed the latter years of his lite, subjected to the 
most painful annoyances. His dress consisted of a very long smock- 
frock, but in consequence of the great inconveniences occasioned by the 
dress being sometimes found frozen to his person, this attire was »ban- 
doned for high leggings. The pubic bones were separated to the extent 
of at least three or four inches, and a distinct cartilaginous band pass 
across from one angle of the pubic symphysis to that of the other, and 
a measure tended to compensate for the weakened condition of the parts 
which such a separation must necessarily produce. The rudimentary 
penis was about one Inch and a half in length, and had a perfectly 
formed corona glandis ; the prepuce was bifid, and bad the appearance 
of two wart-hke appendages. Upon the upper surface of the oi^an 
a groove, in which were seen numerous lacuufB, and at its base the t«i 
nation of the ejaculatory ducts, on either side of the caput gallinaginii-.^ 
Through the extensive triangular opening in the inferior parietes of the 
abdomen the posterior wall of the bladder protruded. When the patient 
assumed the erect postnre the sweiling was about the size of a very largo 
orange. The mucous membrane of tne npper portion of the tumor was 
higbty vascular and shining. On the inferior and lateral portions of tha, 
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^.protrusion there existed an exceedingly sensitive and painful strawberry- 
* Bke pulpy surface, and below this on either side, the external openings 
^ of the ureters, from which the urine dribbled away as fast as it became 
^;8ecreted. Above the parts thus described, and immediately under the 
^' apex of the triangle formed by the separation of the abdominal parietes, 
^ was a small hernial protrusion. In tnis case, as in those recorded by the 
= 'late Mr. Earle and Mr. M'Whinnie, there was no umbilicus. 
-•'• In cases of extroversion of the bladder the principal inconvenience 
^ arises from the constant dripping of the urine, which produces excoria- 
^ tion of the parts around and not only renders the patient very uncom- 
fortable, but seriously interferes with his ordinary avocations. Belief 
-■ may sometimes be afforded by the application of mstruments to catch 
2 the urine as it escapes from the ureters. An apparatus similar to the one 
i recommended by the late Mr. Earle may occasionally be useful. It con- 
: gists of a silver bowl which covers and protects the tumor and external 
i organs, and is retained in situ by a double truss or appropriate bandage. 
i The collected urine flows through a funnel at its lower part into an india- 
rubber bottle placed between the knees. 

Such an apparatus, however, would be of little service unless it could 
be fitted very accurately to the parts and retained in exact position at all 
times, and these conditions are very difficult of fulfilment. Numerous 
attempts have therefore been made to afford relief by operative proceed- 
ings, and two classes of operations have been performed. The establish- 
ment of a communication between the bladder and rectum was the object 
aimed at in the first attempts of this kind, while more recentljr several 
surgeons, notably Messrs. Holmes and Wood, have with considerable 
success attempted to cover the extroverted bladder with flaps of integu- 
ment taken from the adjacent parts of the abdomen. The inconvenience 
of passing the urine through the rectum is, of course, very considerable ; 
moreover, the presence of urine in the bowels is apt to cause much irrita- 
tion and diarrhoea, and the results of the operation performed by Messrs. 
Lloyd and Simon are not such as to encourage the belief that the methods 
they adopted are worthy of a farther trial. In one case Mr. Lloyd 
passed a seton through the posterior wall of the bladder from the rectum, 
with the view of obteining a fistulous communication, and he intended 
subsequently to close the abdominal opening by paring its edges and 
uniting them by suture. The patient, however, aied from peritonitis on 
the fifth day after the operation, and on post-mortem examination it was 
found that the recto-vesical fold of peritoneum descended much lower 
than usual towards the neck of the bladder and had been perforated by 
the seton. The case was one in which a plastic operation would have 
been likely to prove successful. Mr. Simon performed a somewhat dif- 
ferent operation on a boy thirteen yeais of age. He passed canulsB armed 
with threads through the openings of the ureters and brought the threads 
out through the rectum. Serious constitutional disturbance ensued, but 
the patient was eventually able to bear the pressure of a pad in front, by 
means of which the openmg in the abdomen was closed and all the urine 
forced into the rectum. Peritonitis however set in and became chronic, 
and the boy died from exhaustion twelve months after the operation. 
Calculous concretions had formed in the ureters, and had led to great 
obstruction. In a case of this malformation, treated by Breschet, small 
clastic tubes were passed into the ureters, and their other ends connected 
with a receptacle for the urine. The tubes, however, set up so much 
irritation that they had to be withdrawn. 




[ BLADDER AJSD PBOSTATE GI.ASD. 

In the second class of operations, performed for the relief of extro- 
Tersion, a different object haa been aimed at, riz., the partial restonttioii 
of the abdominal vail, so that a conTenient receptacle mar be applied, in 
order to catch the mine. Dr. Pancoast of Philadelphia, in 1859, was 
the first to perform a encceeafnl operation of this kind, and be waa fol- 
lowed by Dr. Ajres, of Brooklyn, and soon afterwards by Messrs. Hoboes 
and Wood, of I^ondon. A flap ia taken from one side of the abdomen or 
groin, dissected np. and tamed over like the leaf of a book eo that the 
epidermis comes in contact with the mncoos membrane. A second flap 
is then taken from the groin on the opposite side, and its raw mrface 
applied to the raw snrface of the former flap. The npper and lower edges 
of the flaps are then sewn together, and thus a thick bridge is formed orer 
the cleft. A certain time is allowed to elapse, so that the parts mar 
retnm to their state of healthy nutrition^ The npper border of the Sap 
is then implanted into the neighboring edge of the abdominal panetes. 
the lower border being left free. Below this latter a small opening 
remains to which a receptacle can be fitted to catch the nrine. A similar 
aneration, performed with saccessful results by M, ilaisonnenve at the 
Hotel Dien, is reported by Mereier. The patient was a boy fourteen 
years of age, and the opening measured two and a half inches in the 
vertical direction, and one and a half from side to side. When the parts 
had healed, a small fistnlons opening remained above in addition to the J 
apertare left below for the escape of the urine. About a month aften 
the operation, an india-nibber nrinal conld he oonveniently worn, pre»-l 
snre being made upon the npper fistulous opening by means of a smslll 
pad. 

Mr, John Wood's method ' is somewhat different. A large flap, 
nearly sii^uare in shape, and embracing the whole width of the expowd 
bladder, is dissected from the central abdominal region above the nmbiUcal 
cicatrix and reversed upon the exposed mucous membrane. The thick- 
ness of the flap shonid inclode all the superficial structures, and its 
length should be snflScient to cover the whole of the extroverted enrfaice. 
A lateral, pyriform flap is taken from each groin, with the base tamed 
towards the scrotam or thigh, so as to receive blood from the extenisl 
pudic and superficial epigastric arteries. These flaps are brought together 
over the first flap, and their adjacent borders arc united in the miedtia 
line by hare-lip pins which are made to transfix the greater or entire 
thickness of the reversed flap. The margins of the wonnds caused by 
dissecting ont the flaps are then brought together with hare-tip pine an^ 
wire sutures, and broad straps of adhesive plaster arc placed tranaverselr 
and obliquely across the abdomen and groms, to draw the integuments 
towards the median line and lessen the strain npon the sninres. By thna 
taking a flap from the nmbilicns the occnirenco of a fistnlons opening 
aliore ts prevented. If the healing process has gone on satisfactorily, 
all pins and sntnres may be r«<moved about the sixth or eighth day, and 
cicatrization will probably be complete about three weeks anerwaroa. If 
the umbilical Bap be too short, fistulons openings are likely to remain at 
the angles, and, as the cicatrices go on contracting for some time, the 
opening left at the root of the penis may gradually increase in Bize. 
Under such circumstances the macons membrane will ag&in protrude, 
and there will be a retnm of the tronbleeome symptoms. This oonditioa 
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of things may bo prevonted by taking cai'o to have the ambilical flap 
Bufficiently long, und in some cases a further closure may be effected by 
a subsequent operation which has for its object the formation of a cover- 
ing for the fissured penis and urethra. To effect this, a flap of skin, 
like a bridge, is raised from the front part of the scrotum and lower sur- 
face of the penis. This flap includes the dartos, and is connected with 
the groin on each side. It is lifted over the penis and placed upon a raw 
sarfacc prepared by turning down a fold of slcin from tlie lower arched 
border of the superficial flaps covering the bladder. Another fold of 
skin may, if necessarv, be dissected up from each side of the penis, and 
tamed over with its stcin-surface towards the mucous membrane covering 
the urethral groove. A continnous wire suture is applied to keep the 
reversed daps in place, and the transplanted scrotal structures are held 
in their new posiiion by points of int«rrupted wire suture pretty closely 
applied. The sides of the scrotal wound are drawn togetner vertically 
by the same means. In one of Mr. Wood's cases the results of the two 
operations were very satisfactory. As the cicatrices contracted, the orifice 
ol ^e artificial urethra became more and more tightened and braced up, 
and nrine vm found to accumulate in the bladder, while the patient was 
lying down, in quantity sufficient to be expelled in a stream on rising, to 
a distance of a few inches from the penis. 

Dr. P. F. Maury has suggested and performed a somewhat different 
plastic operation for the relief of extroversion in the male subject. Ho 
takes a flap from the perineum and scrotum by carrying a curvilinear 
ineision from the outer third of Poupart's ligament across the middle of 
the perineum to a corresponding point on the opposite side. The flap is 
duernlly dissected up until the root of the penis is reached, and the lat- 
ter organ is slipped through a small opening mode in the centre of the 
flap, 80 that the urine flows away without coming in contact with the 
wound. A curvilinear incision is then carried across the abdomen and a 
chort flap dissected up for about an inch, and under this the scrotal flap 
is passed and attached by suture. In two of Dr. Maury's successful coses 
a double inguinal hernia was cured by the contraction of the exfiosed 
granulating surfaces. 

Dr, Gross," from whom the above description of Dr. Maury's opera- 
tion is taken, considers that, for extroversion occurring in the male, this 
method is soperior to all othei's. The continuous extent of raw surface, 
however, which its adoption involves is very great, and the after-treat- 
ment must be long and tedious. As a general rule, the size and character 
of tlie opening and the condition of the adjacent parts determine the 
kind of operation to be selected. During the subsequent treatment 
the patient must bo kept almost in a sitting position, with the knees 
drawn up and supported by pillows so as to secure complete relaxation of 
the pelvic muscles and abdominal walla, and the parts should be protected 
as far as possible from contact with urine. Carbolic acid putty baa been 
recommended by Professor Lister, but Mr. Wood has found pledgets of 
lint dipped in a solution of the sulpho-carbolate of zinc (grs. 3-Ci to e 
ounce of water) to be a more satisiactory application. When the flai 
have completely nnited, a suitable nrinal should be adjuet«d, and the 
newly formed cavity should be frequently washed out with an injection 
of dilate nitric acid, in the proportion of two drachms to the half pint 
of water, in order to prevent the formation of |)ho8pbatic concretions. 
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Mcrcicr suggests that when the cicatrices have acquired a psp\ 
amount of coiitiolidation, a pad should occasional! j be placed oTeroel 
urtiticiul opcuing, in order to produce slight distention of the wallsoftb 
bladder and thus to increase its capacity. I 

Thu hairs which grow on the reversed surface of the flap may pi 
rise t(» 801110 inconyenience. They may be detached from time toatl 
witl» a pair of forceps, but a better plan would be to remove ihemiia 
somu depihitory application some days before the operation, h It 
Wood's method the small hairs growing on the umbilical flap are kt. 
likely to cause much irritation, and they are soon destroyed br codi;^! 
with the urine. 

The o]>crations as above descril)ed have now been repeatedly pfrl 
formed, and, in the majority of cases, the results have been vervaCi'! 
factory. Tho condition of persons suffering from extroversion of di I 
bladder is such an extremely miserable one tnat any alleviation of ik? 
distress is well worthy of surgical efforts. Of fifty-three cases opeiapl 
upon by various surgeons,, thirty-nine were successful : in eignt vx 
operation failed, and in six it led to fatal results. Sloughing of the im 
from defecl ivo nutrition is an occasional cause of failure, but the breil- 
ing up of the adhesions by tho protrusion of the abdominal viscera t 
more fre<iuenily rendered the operation unavailing. In the fatal (ush 
death luis been sometimes due to peritonitis, which is likely to superro: 
if the ilai)s are dissected too deeply from parts of the abdomen vhflt 
the Avails are very thin. 

The last class of abnormities of the bladder consists in pervioQsns* 
of the urachus, and this condition may be either partial or entire, k 
the latter Ciiso the tube forms an outlet for the urine at the umbilicQ& 
The integuments in front of the abdomen are excoriated, the umbiliciii 
itself is red, and i)rcsents at one spot a prominent red papilla or elevatioL 
in the centre of which is an ojDening through which the urine is from 
time to time discharged: a probe can be readily passed downwards in the 
direction of the bladder. This alTection is often associated with sonu; 
congenital obstacle to the passage of urine. A contracted and adherent 
prepuce has been found to be the exciting cause.* 

Mr. Paf^et, of Leicester, has recorded, in the "Transactions of the 
Eoyal Medical and Ohirurmcal Society,"'' the case of a man, 40 years of 
age, in whom a ring-shaped calculus, formed upon a hair in the bladder, 
was extracted through a patent urachus at the umbilicus. The bladder 
being distended, Mr. Paget introduced his finger through the duct, and 
removed the calculus wiUiout trouble. In this case it was obvious that 
the bladder and the urachus formed one urinary receptacle which in 
shape might be compared to a cupping-glass with a curved neck. The 
calculus was removed in August, 1844, and the patient declined to sub- 
mit to any operation for the cure of the fistulous opening, which wa^i 
about an inch in diameter, and surrounded by a thick and almost cartila- 
ginous margin. The nose of a catheter, passed into the bltulder, could be 
easilv made to appear at the umbilical opening. The patient wore a 
girdle, with a thick flannel pad to catch the jets of urine which were apt 
to occur when he was at work. The man continued in this state until 
1860, when, having heard that Mr. Paget had performed a successful 
operation upon a child with a similar affection, he was anxious that the 



' A case of this kind is recorded by Dr. Charles of Belfast. Brit. Med. 
Journal, Oct. 16th, 1875. « Vol. xxxiii., p. 293. 
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experiment should be tried upon himself.' Accordiuglj, the edge of the 
opening was pared to an extent of one-third of an inch in fliickneas 
and two-thirds of an inch in breadth. The wound vas brought 
together by means of three common curred needles, which were pre- 
ferred to hare-lip pins, as taking a deeper hold of the parts. Bti'ips 
of lint were wound round these needles, first in a figure of 8 form, 
then elliptically, until sufficient breadth of pressure wiis given, and a 
catheter waa introduced into the blnddcr. The needles were removed 
five days afterwords, when the opening was found to be closed. The 
patient wae discharged cured in the fourth week after the operation, 
and when seen some montlis afterwards the closure was perfect and com- 
plete. In Mr. Paget's other case, which occurred in a girl fonr mouths 
old, the opening would admit an ordinary cedar penciL The edge was 
pared ana the wound closed with a suture pin. In a few weeks there 
waa complete union of the parts, and two years afterwards the result was 
found to be perfectly satisfactory. 

The application of a ligature to the protrusion has also sufficed to 
produce permanent closure of the opening. Mr. Thomas Smith ' 
records a case treated in this manner. The patient was a boy two years 
of ^e. 

In those cs^es in which an obstacle to the fiuw of urine through the 
nrethraco-esists with the fistulous opening ut the umbilicus, the surgeon's 
efforts must of course first be directed towards the removal of the impedi- 
ment. In Dr. Charles's case, occurring in a hoy a year old, the jirepuce 
was long, contracted aod adherent to the glans, and urine waa passed 
with difficulty by the ui'ethra, but flowed freely from the umbilicus dur- 
ing micturition. The phimosis was remedied by slitting up the prepuce, 
and the operation waa followed by considerable imjirovement as regards 
the umbilical fistula, to which tincture of iron was subsequently applied. 
Cruveilhier was of opinion that there is always some obstruction of the 
urethra in cases of pervious urachus, but iir. Paget's case sufficiently 
proves that the malformation is not necessarily connected with any 
impediment to the natural flow of the urine. 

Instead of solely occupying the anterior wall of the bladder, the 
fissnro or deflciency may be seated in the posterior wall of the organ. 
In all such cases the anterior wall of the rectum is likewise deficient, and 
a kind of cloaca is formed for the common reception of urine and feces 
— a malformation representing the normal structure tn certain animals. 
It is almost unnecessary to say that such an abnormity does not admit of 
operative interference. The case resembles, in one respect, rocto-vesical 
fistula, but the loss of substance is too great to be remedied by plastic sur- 
gery. All that we cau do is to devise means for alleviating the effects of 
the malformation. 

ed. Chir. Trans., vol. xliv., p. _.. 

rch 2eth, isea. 
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CHAPTER IV. 

HSRXIA AXD DISPLACEXSNTS OF THE BLADDER. 

Displacements of the bladder are not of frequent occurrence. Thej 
consist of perineal displacements, and that Teiy rare form which some 
writers call ^'iuTersion/' but which would be more correctiy designated 
by the term '' eyersion of the bladder. " In this latter affection the organ 
is turned inside out, in a more or less complete manner, and protmdes 
either through the dilated urethra, or through an accidental opening in 
some neighboring septum. 

Eyersion of the bladder with protrusion through the urethra, is an 
affection which occurs exclusiyelj in females, and is almost peculiar to 
in&mts. The displacement is sometimes congenitaL The symptoms are 
usually well-marked and distinct. A small pyriform, elastic tumor, of a 
deep-red color, and prone to bleed when touched, is obsenred projecting 
between the labia, below the clitoris and in the direction of the orifice 
of the urethra. When the child cries, or when pressure is made on the 
abdomen, the size of the tumor increases. The orifices of the ureters, 
perhaps distilling urine, may be discoyered on careful examination. The 
urethra is not distinguishable. More or less incontinence of urine will be 
described as present. Beduction of the tumor can be effected by manual 
pressure, but when this is taken off the swelling is prone to reappear. 

Seyeral cases of this affection haye been placed on record. In the 
earliest, reported by Dr. Murphy,' the subject was a female child, four 
years of age. The tumor was pyriform, depending by its apex from the 
upper angle of the labia, of a dark mahogany color, and about the size 
oi a smau hen's egg. The orifice of the meatus urinarius could not be 
detected; but on making slight traction of the tumor, the eyersion was 
rendered complete, and the orifices of the ureters were brought into yiew. 
Its return was readily effected by steadying the neck of the bladder with 
the thumb and forennger, while the fundus was pushed upwards by the 
end of a gum-elastic catheter. 

In a case recorded by Mr. Crosse,' the tumor was about the size and 
shape of a walnut, andprojected yisibly between the external labia. It 
was of a florid red color and somewhat granulated on the surface, so as 
to resemble a large strawberry. Towards the posterior part of the tumor, 
and on its sacral aspect, there was an aperture which was supposed to be 
the entrance into the displaced urethra; a small female catheter could 
be passed through this aperture into what seemed to be the bladder. 
Near the posterior junction of the labia, and concealed in a fold of the 
tumor, were two orifices, not far asunder from each other, and from 
which the urine oozed. The tumor was easily reftimed by pressure, and 
the canal through which it retired was found to be the urethra, dilated 
suflSciently to admit the little finger, although the patient was only 

" Med. Gazette, vol. xL. p. 112, Jan. 19th. 1833. 

- Trans, of Prov. Med. and Surg. Assoc., vol. xiv. p. 185. 



DtSPLAOSKKNTS 0^ TH« BLADDER. ftS 

between two and three year§ of age. It is worthy of notice that, bat for 
Mr. CroBee's expostulations, a ligature would have been applied, the 
inTerted vibcub naviug been miatafeen for a vascular tumor by the surgeon 
in immediute charge of the patient. The results of the treatment were 
Bstiafactoiy and permanent. 

A case of complete cverBJon of the bladder liaB also been recorded by 
Dr. Beatty.' The patient was a girl aged 22 months, and the bladder 
protruded between the labia in the form of a scarlet tumor, the size of a 
chestnut. The tumor could be forced back and replaced by the finger 
introduced through the urethra. The eversion followed a fit of crying 
when the child was twelve months old. There was also prolapse of the 
rectum. Unfortunately the child died from croup while under observa- 
tion in hospital, and before any operative measure could bo undertaken. 
In a case of congenital eversion of the bladder recorded by Dr. Lowe," 
the patient was a girl aged two and a half years, and the bladder formed 
a vascular tumor as large as a walnut, between the labia. The protrn- 
eion became increased when the child cried, and the urine flowed freely 
awar over the thighs, causing much soreness and distress. 

In a case whicn occurred to Mr, Croft ' there were several additional 
symptoms of interest. The patient was fourteen months old, and the 
red, vaecnlar, pear-shaped protruBion had been observed a few hours 
before the child was brought to the hospital. (It had, however, been 
noticed more than once before. ) The tumor was tense with fluid, and 
itfl surface seemed formed by mucous membrane. During the examina- 
tion, the swelling biu-st and gave exit to a clear straw-colored fluid, and 
then partly collapsed. A very small clot of blood formed at the site of the 
rupture. The collapsed sac again refilled, and the fluid was ejected. 
Under chloroform the tumor collapsed, an(^ as insensibility became 
complete, the little finger easily returned the remainder through the 
nteatus urinariusand urethra. An examination of the fluid confirmed 
the opinion that the bladder had given away, and that the fluid came 
from the peritoneum. No bad symptom followed, and on the third day 
the child left the hospital. A year afterwards the parents reported that 
there had been no relapse, but an occasional dribbling and u gnsh of urine 
I on coughing or sneezing. With regard to the fluid which escaped, chem- 
L ical examination proved that it was not urine. The snot, moreover, hied 
I and the rupture was in front, while the ureters were oebind and below. 
I It appeared that the bladder, having become everted through the urethra 
I and meatus urinarins, had carried its partial peritoneal coat with it; 
, serous fluid had been poured out, and had accumulated so as to distend 
the sac, which ultimately gave way. 

fiverdon of the bladder has also been ohBcrved in an adult. Dr. 
ThompBon ' has I'cported a case occurring in a woman, aged 40, who was 
theenhjcctof chronic cystitis. The protrusion was caused by the woman's 
effortfl at micturition; it formed a small, hard, nodulated tumor the size 
of half a waluut-shell, and was covered by phosphatic incrustrations. In 

(the case communicated by Mr. Percy to Ohopart, it does not seem certain 
whether the tumor was formed by the mucous membrane of the bladder, 
or by the everted walls of the organ. Percy, however, considered it as 
■ Dublui Quarterlj Journal of Medical Science, August. 1862. ^H 

U Lancet, March 8th, 1863. ^M 

St. Thomas's Hospital Reports, vol., ii. 18T1, p. 195. ^H 

Lancet, 1876, Jan. fltU, p. 47, ^^^^^M 
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a trae example of cversion. Tiie patient was a very fat abbess, tbe sal 
ject of severe and chronic bronchitis. 

Protrusion of the mucouE membrane hae bee:i described as a partial 
form of eversion of the bladder. In a case, recorded by Noel,' the ariue, 
owing to obstruction of the ureters, had found its way between the mus- 
cular and mucous coa.ts of tbe bladder, and the separated portion of the 
latter coat protruded from the urethra in the form of a transparent bog 
filled with clear fluid. 

The diagnosis of everaion of the bladder presents, as a rule, no par- 
ticular difficulties. The diseases with which the affection is most likely 
to be confounded arc, vascular growths from the mucous surface of the 
bladder or urethra, or protrusion of the relaxed lining membrane of this 
latter canal beyond the meatus nrinarius, Tbe peculiar feel of the tumor, 
it^ position, and the manner in which it yields under pressure, the oozing 
of urine from its surface, the way in which it ia girt by the urethra, and, 
above all, the existence of the ureters at its lower part, will suffice to indi- 
cate the true nature of the affection. In prolapsus of the urethral mucoi 
membrane, of which complaint there are a few cases on record, the oj 
ing of the canal will be found in the centre of, or above, the tumor 
eversion of tbe bladder the urethra surrounds the prolajised portion, 
pedicle of which is also thicker and firmer than that of a tumor coi 
ing exclusively of mucous membrane. 

Replacement of the tumor is, of course, the first object to be 
at in the treatment of eversion of the bladder, and this can generally 
effected without difficulty. The patient being placed on her back, witl 
the thighs flexed on the pelvis, tbe tumor should be gently but firmly 
pressed with the fingers and made to pass hack through the urethra. 
The administration of chloroform may facilitate the replacement, and, if 
necessary, tbe pointof a gum-elastic catheter may be used to assist. The 
patient should bo kept for some time in the recumbent position, and tbe 
urine should be drawn off with the catheter bo as to prevent any eflorta 
which might bring back the protrusion ; constipation should be prevented 
by enemata or castor oil. Faradizatiou and astringent injections are likely 
to aid in restoring tbe tone of the urethra and reducing its calibre, and 
a compress mav Be placed over the orifice, and retained in petition by a 
bandage. In Dr. Lowe's case, the actual cautery was applied several 
times to the canal of the urethra with satisfactory effects. Some degree 
of incontinence remained, but no protrusion took place. If these meas- 
ures should not suffice to prevent a return of the protrusion, the canal of 
the urethra should be diminished by removing a small strip of mucous 
membrane, tbe edges of tbe wound thus made being brought together by 
a few sutures. During the healing of the wound the urine should be 
drawn off by a catheter. The patient should be instructed to avoid all. 
-violent efforts at defecation. 

Eversion of the bladder may also take place through au artiflcial o[ 
ing in its own wall and in that of the vagina. In most cases of vesi( 
vaginal fistula, accompanied by extensive destruction of the soft parte, 
the mucous lining of the bladder projects more or less into the cavity of 
the vagina — a plug is, in fact, formed by the partially everted bladder. 
The eversion maybe even complete; Mr, Crosse saw a case in which the 
bladder, everted through a fistulous opening, had escaped between the 
external labia, forming there a tumor from which tbe urine continually 
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dribbled at pointa found to bo constitntod by tho termination of tlio- 
uretflrs, A similjir case was comnnunioated by Dr. Howard, of Coluni- 
bne, to Dr. Gross. The patient, during her first labor, five yeara pre- 
Tiously, had received an extonsivo laceration of the vesico-vnginni eeptum 
and perineum. Four years afterwards ehogiive birth to another call d, 
and some mouths after that event she observed a tumor in the vagina. 
On examination, Dr. Howard discovered complete eversion of tho blad- 
der, whicli liung tluough the vulvii in tho form of ii red mass, us largo as 
an orange, and of a globular shape; its rounded and ratlier narrow pedi- 
cle ooold bo traood to the odgoa of the fistula, and the orifices of tho 
nretera were Be«n at its posterior extremity within tho vfigina. After two 
unBQOcessf d1 attempts, I)r. Howard returned the tumor through the fistu- 
lous opening." The troutmont of this form of eversion of the bladder 
will be that of the fistula on which it depends. 

A portion, or even the whole of tho bladder, may bo displaced in snoli 
a way as to produce a hernial tumor. In the mole, the protrusion nsually 
takes place through the inguinal canal into the groin or scrotum; in tho 
female, the displaced organ descends into the vagina, or towards tho floor 
of the pelvis, giving rise to the accident which is called vaginal cystocele, 
or nrolapsus vesicft*. 

Hernia of tho bladder is said to occur more frequently amongst males, 
but if we include cases of viiginat cystooolo amongst homia', the propor- 
tion must be reversed: it will be found that displacement of the bladder 
happens much more frequently in tho female. The relative disposition 
of parts in tlie male and female pelvis readily explains why this difference 
ohonld exist. 

Inguinal cystocele exists when tho bladder protrudes through the 
inguinal canal into the groin or scrotum. The tumor may contain a por- 
tion, or even the whole, of tho bladder. Itoauniont relates a case of tho 
latter kind, where tho scrotum contained the whole of the nrinarj' blad- 
der, in which a large calculus was also lodged. The hernia may bo single 
or double; it presenld great varieties in size, external appearance, eto,, 
and it may be complicated either with protrusion of the bowels, or forma- 
tion of calonlus within tho displaced portion of the bladder. 

The causes of inguinal cystocele have not been clearly explained. 
Violent efforts at passing water in cases where obstruction exists, difficult 
labors, great lateral distention of the bladder occurring during pregnancy, 
have been mentioned as exciting causes. There must, bowever, exist somo 
]>eonliarity, cither congenital or acquired, in tho abdominal walls, or in 
the shape and size of the bladder, wnich brings it nearer than natural to 
tho ojwning through which it protrudes. Sir A. Cooper attributes tb& 
cause to a relaxed state of the bladder, and suspects tfmt the protrusion 
may also be promoted by neglect to empty tho bladder at tho time required. 
This probably holds good in many cases. It is necessary to the occur- 
rence of a cystocele, that the bladder should bo placed immediately behind, 
or very dose to tho ring, and that it should hold that situation when 
empty; for the distcndca condition of the organ is obviously so nnfavor- 
ablo to a protrusion that it can hardly bo deemed possible in that state. 

It is probable that, in many cases, tho inguinal canal may have boon 
prepared for the reception of the bladder by the previous descent of intea- 
tino; the hernial tumor will then contain imth bladder and intestine; or 
the bowel mav have returned into tlio abdomen, and loft tho sac free for 
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the reception of the bladder. However tliis may be, it ia certain t 
us a cystocele may give rise to a protrusion of omeittnm, bo an ente 
cele or epiplocele may cause a descent of the bladder. The eymptoms 
of the latter occurrence have not been observed in many instances until 
long after tbe patients hare been incommoded by an intestinal or omental 
liemia, and it has even been suggested that hernia of the bladder is always 
preceded by one or other of these aSecttons; that is, however, contrary 
to experience, which has shown that a protrusion of the blailder may 
exist alone. 

The manner in which an ordinary omental or intestinal raptnre may 
become complicated by the addition of a cystocele, can be easily nnder- 
derstood when we consider that the peritoneum forming the sac is placed 
immediately behind the ring, and continued over the superior fundns of 
the bladder. If the original hernia be neglected, its increase elongat«s 
the hernial sac, gradually drawing into the ring that portion of the peri- 
toneum which is attached to the hladder, and the bladder itself, if it be 
disposed to yield to this force. Thus a portion of the organ becomes si 
uated beliind the cavity of the first rupture, and it passes through ti 
ring just as the fixed portion of the large intestiues sometimes does in t] 
gradual increase of a common scrotal rupture. The anatomical de8orij^__ 
tion is the same in this as in the preceding case. The protruded portion"" 
of the bladder is here interposed between the original hernia and the 
spermatic cord. The posterior surface of tlie sac, at its upper pari at 
least, consists of the peritoneum covering the fundus and back of the 
bladder, and the proportion of the sac formed in this way depends ou iT " " 
extent of the protrusion. 

A bubonocele taking place through the abdominal canal grodnal^ 
brings the upper opening behind the lower one, so that we can couoeil^ 
the possibility of the bladder being drawn through the ring in the subai" 
queut increase of the swelling. But the relative positions of the openill 
and the bladder render the occurrence of cystocele more probable a 
consequence of direct inguinal rupture. 

The investments of the hernial mass differ in different cases. There 
may be either one or two sacs, or the proimsion may be destitnto of ac 
investment of this kind. Thus, if we conceive the bladder to elevate the 
peritoneum above the level of the internal abdominal ring, and then to 
protmde through the opening with that portion of its wall which is 
uncovered by peritoneum, it is evident that wc should find a cystocele 
without any sac; such an occurrence, however, must be very rare; more 
commonly the superior fundns, covered by its serous investment, pro- 
trudes through the ring; or a portion of the bladder, covered or not by 
peritoneum, may be found in the sac of an intestinal rupture. In old 
cases, the walls of the bladder are frequently adherent to the adjacent 
intestine or sides of the sac; and the viscus may become greatly expanded 
as in the following case, the history of which is given by Mr. Clement. 
In the patient referred to, the entire bladder had passed throngli the 
inguinal canal into the scrotum, where it had become enlarged by dis- 
tention, so as to form a tumor of enormous magnitude. The patient, a 
very corpulent man, about sixty years of age, hi^ been troubled with the 
swelling for twenty-five years. It was sm^l at first, and slowly increased 
to its immense size, having varied but httle during the greater p&rt 
of that time. The patient could not make water without first raising 
the rupture towards the helly, and then rolling it about for a short 
time, when the urine would pass in a full stream, though he was unable 
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to miiko miich at one time. Ho liad repeatedlv suffered from constipa- 
tion and slight attacks of homiplegiit; but Iiis liealth had been good in 
other rcBpectB, and ho had been accustorapd to take regular, and occft- 
eionollj laborious exercise. The swelling had produced no alarming or 
dangerons symptoms until aboutafortuiglit before death, whenobeunale 
constipation came on, with paralysis of tljo left aide. To these alleutions 
was joined stillicidium nrinffi, for which the catheter was used several 
times; but not more than a tea-cupful of urine was drawn off on each 
occasion. Neither purgatives nor enemata produced any relief of the 
bowels, bnt the patient's symptoms were duo more to retention of urine 
than to constipation. The poiu and other symptoms increased, and 
delirinm and death supervened. The true nature of the hernial tumor 
does not seem to have been suspected during life. The circumference of 
the swellingwHs twenty-nine inches; its length fourteen inches and three- 
quarters. The whole penis waa retracted within tho integuments, and 
tJie nrino had been dischart^cd through an opening resembhng the navel. 
One of the testicles could he distinctly felt at the middle of the tumor; 
but the other was not discoverable before tho parta were dissected. 
Although the rupture was so large as to extend generally over the pubes, 
and occupy both inguinal regions, tho protruded parte obviously came 
through the left abdominal nng. When the inguinal canal had been 
exposed and opened, a portion of the colon was seen traversing it, dis- 
tended with feces, but not inflamed, nor cumpi'esBed, as the entire hand 
could he passed through the opening. On continuing the dissection, 
and after removing the testicle, the tumor was found to consist of a sac, 
resembling an enormous hydrocele, from which two quarta of fetid urine 
escaped by the rupture of apart which had become red and pointed before 
death. It was now discovered that the urinary bladder had passed 
ihrougb the abdominal ring, so us to form the immense Bcrolid tumor 
already described. 

Another case of hernia of tho bladder into tho scrotum is recorded in 
the "Transactions of the Pathological Society,"' The patient was a 
man, Aged 80, who hod suffered from a hernia in the left groin since he 
waa Bilt«en years of age. Ho had enjoyed excellent hoalUi, though he 
had never worn a truss. When he was 70 years old the hernia' appeared 
to increase in size, and a swelling formed also in the right groin. This 
gradually became larger, but evidently diminished after somo urine had 
been passed. Symptoms of retention occurred, a catheter was introduced, 
and two quarts of urine were drawn off. The patient died, and on post- 
mortem examination it was found that the displaced portion comprised 
two-thirds of the bladder, and would hold fifty ounces of urine. The 
pelvic portion of the viscus had a capacity of twenty ounces. The com- 
munication, in the inguinal canal, between the two parts measured one 
inch in diameter. The epigastric artery was at the inner aide of the neck 
of the protrusion. 

Tho part undergoes further changes after it has passed through the 
ring. It becomes contracted in the opening, and expands again below. 
Mr. Kcate found it contracted at the ring, dilating itself again in the 
abdomen and pelvis, and forming a kind of double bag divided by the 
ring. And the same change had occurred, to a still greater extent, in a 
case op^vtod on by Mr. Pott. He discovered a membranous bag, grow- 
jDg oarrowor as it proceeded upwards; and a membranous duel, about 
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thesiKeof alargcwheat-Etraw, wae continued from itf upper end throngb 
the ring. The urine flowing through this, when it was divided, prorod 
the case to be a hernia of the bladder. 

The cystocele ia occasionally complicated with the formation of cal- 
culi in the protruded part of the bladder; and it is, indeed, to be won- 
dered that this does not more frequently occur, when we remember the 
irritation to which the bladder is exposed, and the manner in which the 
urine stagnates in the protruding sac. Many cases of the complication 
DOW spoken of arc on record; and it led to some carious mistakes for- 
merly, when the nature of the complaint was less known. Thus Petit . 
felt several calculi in a hernial tumor, but they subsequently disappeared, 
for they had been discharged through the urethra, Saia had a patient 
who presented the rational svmptoms of calculus, but the stoneconld never 
be felt with a sound; after 5cath the calculus was discovered in a portion 
of the bladder engaged in the inguinal canal. Yidier relates a case where 
a calculus contaiDed in a cystocele was mistaken for bubo, and caustic 
applied, with the eSect of establishing uriuary fistula. Even Pott him- 
self once cat into a cystocele through mistake. 

Calculi may, likewise, be found in cases of cystocele in the female. 
In a case related by Hartmann, a pudendal cystocele contained a stone 
weighing three ounces. Cloquct and other wri'ters mention several exam- 
^dee. Cruveilhier, however, found a calculus in the undisplaced portion 
of the bladder.' 

The symptoms indicating this displacement, are — diEBcnlty in making 
Trater, with occasional retention; sudden escape of a large qoantitvof 
vrine upon introducing a gum-elastic catheter ; enlargement of the Iier- 
jilal swelling after the urine has been retained ; and the escape of orine 
from the urethra npon pressing the tnmor. 

The symptoms of cystocele will be different according as the protruded 
portion ia full or empty ; confined to the groin, or continued into the 
scrotum ; and simple, or combined with intestinal or omental niptnrv. 
When the port is empty, its volume is not considerable, the sides col- 
lapse, and examination discovers nothing but a soft membranoua sub- 
stance rolling under the fingers. The swelling ia somctimea round and 
uniform, sometimes elongated and irregnlur ; when compressed, it causes 
a desire to make water, and sometimes the involuntary flow of urine ; and 
it increases and diminishes in size according as the bladder is full or 
empty. There is often a constant pain in the region of the kidneys and 
perineum. But the most characteristic circumstance is the state of the 
urinary evacuation. When there is frequent desire to expel the urine 
with occasional retention ; when the tumor increases after retaining the 
water for some time, and is diminished, or entirely disappears on voiding 
the urine, the cose must be a cystocele. As an additional means of 
diagnosis, worm water may bo injected into the bladder. This will be 
followed by an increase of the swelling, which will again subside when 
the water ia allowed to escape through the catheter. The patient some- 
times feels unable to expel the urine without elevating and compressing 
the tumor, but he can accomplish it easily by these means. After 
voiding all that he can, a further desire to make water is excited by 
pressing the swelUng. 

Should retention of nrino have occnrred. it will be observed that the 
tense tumor usually formed above the pubes by the distended bladder 
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!■ lAaotit; bnt wo must not forjijct thut onl^ i> Biniill portion of Uio 
bladder may bo contuincil in tiio^roin. M. OiviiUo' iiisisU un I lie ni-ci'x- 
aily of our studying tlio munnmiu which tlio nriuo is oxcrotod whilo ii 
oulLicti'i' i-omaina in tho bliiildcr. ThuUi if tiio body of tlio or^un Una 
bt'en emptiod by tho cuthctcr, nnd i( a frpali tiuaiitily of fluid flows 
through llio inBiriimont when proasiire ia nrndo un tho tntnor, wo huvo 
oonvincin^r proof that aomo portion of tho uriimry rceiTvoir ia contuincd 
in tbo honiiiil «ao. Unlesa tho oathotor bo oinj)loyod, tho iirino which 
•taenatea in tho tnmor might ho merely forced into tho biadder, und u 
uw^ul meana of diitgnoRiH wouUl ho omitted. Tho iirino obtained by 
oorupreasiiig tho tumor is usually more or losa turbid^ nnd deposita a 
copious pr<!cipitato. When tho bladder has descended into tho Horotnm 
and 11 full of urino, it might bo miittakon for hydrocele. Tho dysury, 
the power of diminishing tho swelling by pressure, and desire of making 
water c^oiisoipiont on this, sutllcicully tliitiiiguish tho caso. To the pecu> 
liar symptoms of oystocclc will bo luldcd IhoAe of iiu intestinal or omental 
rupture, when thu utTootion ia complicated. Tho diugnosia would bo 
roDdcn^d dilDouU if tho opening leiuling into tho displikcod iHirtion wero 
blocked nii by u calculua. It might lit sucJi u ca.'^o ho imposaiblo to reduce 
tho siso of tho tumur by conipruMion. 

In somci ciues tho protrusion uf tho hhuldcr has lieen attended with 
BO symptoms. Its o\tstonoo was not known until after death in Mr. 
Koato's case, wheru tho greater part of tho vIhciih liad piianed into tbo 
•crotum ; and tbu sumo observutton may l>u mailu eunocrning a caso 
related by Arnand. 

It tho hernia bo roduciblo, it should bo repliMod within tho alKlomen 
and a suiiahlo trusa applied. If reduction bo iinpuasihle, Ihu tumor 
flhnulU be aupnortod hy means of a suK[K'naorv bandage, or a trusa with a 
hollow pad. II seems to Ih) hardly susoeptiulo uf strangulation ; but if 
■nob n cii'cumstauco should occur, tho onuration must bo resorted to, tts 
in other oiaea of hornia. It a etono bo discovorodj wo ought to remove 
it by an incision. No ill onnsoqnences followed in two inBtances where 
openings wero made in tho pn»trudod portion of tho bladder.' 

In all cases great care should be taken to prevent I bo nrino from 
becoming stagnant in tho protrnded sac. Tho catheter should bo fre- 
quently used. If retention should occur and the symptoms are not 
relieved by tho catJioter, tho tnmor should bo punetHrcd. 

Inguinal eystocolo may likewise oocur in the female, especially during 

KD^ancy ; hut in a loss rare form of diaplacomcnt, the bladder desoends 
hmd (he pubea into tho vagina, forming a tumor which surgeons call 
raginal oyxtoeelo, whilo aooouehours gonerallv denominate tho complaint 
prolupsuM of tho bladder. Tbo causes of tno accident are well under- 
stood, und in most coaoa ■ulllotontly obvious. II«laxation of tho walla of 
tho vugina ufTorda a prndisjioaing oauso, joined to which any unnatural 
pressure ou tho hludder may farce it downwards nnd inwards on tho 
vagina, where tho leusit support ia afforded. Honco tho complaint is 
oft«n the nisult of diflicult and protracted labura, especially when tbo 
oriuo has been culTered to aooumnlato, and tho displacement ia particu- 
larly liable to occur in those unfortunate caaoa where the support, which 
ahoiild bo aflordo^l by the iwlvio floor, has been lost through laceration of 
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the perinenm. In many other cases the bladder is mechanically brought 
down by ))rolapsns of the vagina and utems. 

Inconvenient as this accideni; is to unmarried females, it has occa- 
sioned the greatest embarrassment daring deliyery ; impeding the passage 
of the head, or misleading the accoucheur. Dr. Hamilton mentions a 
case in which the prolapsed bladder was mistaken for the membranes, 
and punctured ; and Dr. Merriman records one, in which a distended 
blatlder, pushed before the head of the child during labor, was actually 
opened under the notion that it was a case of hydrocephalus. The obsta- 
cles which the accoucheur may have to encounter in cases of this kind, 
are well illustrated by an interesting case, related by Dr. M'Cormack, of 
Portadown. Although vesico-vaginal fistula had existed for seven years, 
the bladder formed a large tumor at the entrance of the vagina, and 
delivery was effected only by perforation of the child's head.* 

Cases of prolapsus of the bladder seldom come under the notice of the 
surgeon until the ordinary means of relief have failed. The symptoms 
are usually well-marked. The patient experiences a sensation of weight 
and bearing-down with frequent desire to pass urine ; there is also a 
peculiar pain referred to the navel with a sense of tightness or dragging. 
This pain is greatest when the bladder is distended, and diminishes after 
the passage of urine. The bladder is never completely emptied, for its 
lower and posterior part which projects into the va^na soon loses its 
power of contractibility, and retains a quantity of urme in spite of the 
patient's efforts at expulsion. In some cases the patients are obliged to 
replace the protrusion before they can pass water. The bladder becomes 
very irritable, and the urine often contains much ropy mucus and phos- 
phatic deposits.' 

On examination, a soft, elastic, fluctuating tumor will be felt at the 
orifice of the vagina. If the displacement be but slight, it will be advis- 
able that the patient should retain her urine for an hour or two so that 
the protrusion may be well-marked. In severe cases, however, this will 
be unnecessary, foV the tumor constantly remains full, notwithstanding 
the patient's attempts to empty the bladder. The swelling varies in 
size, generally according to the duration of the case, from a slight ful- 
ness extending backwards from the urethra, to a considerable projection 
which fills np the vagina, or even projects beyond it. On introducing a 
catheter, its point can be felt in the tumor, which diminishes in size as 
the urine is withdrawn. The finger can be passed into the vagina below 
the tumor, and the os uteri can be felt behind it nearly in its natural 
situation. When the bladder is distended, the surface of the tumor is 
smooth, moist, and shining, but thrown into transverse folds when the 
bladder is empty. There is usually more or less leucorrhoea, caused in 
part by the relaxed condition of the vagina, and partly by the irritation 
produced by the size and friction of the tumor. Prolapsus of the blad- 
der can easily be distinguished from prolapsus uteri. In the latter affec- 
tion the tumor is firm,. the os uteri lower than natural, and the va^na 
shortened. Prolapsus of the bladder, however, may accompany various 
forms of displacement of the uterus. Calculi have been known to form 
in the prolapsed portion, as in a case reported by Gendron.* 

The nature of the treatment to be adopted will depend upon the 
extent of the protrusion and the condition of the parts. If the patient 

•Lancet, Feb.. 1850, p. 204. 

' Dr. Goldin;; Bird, Med. Times and Gazette, 1853, Jan. 1st 

*BuU. de I'Academie, tom. xxiv., p. 47. 
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be yonng. and tito protniaion roopnt and moderutc in extent, tho bladder 
■bonld he kept empty by tho froijuunt uao of the catheter, tho recumbent 
f'^prution should be enjoined, nnd astringent injectiona containing alum, 
[ ^B^pltAte of iron, or decoction of oak bark mny bo employed. A sponge 
pMury, soaked in a decoction of oak bark with ainm, forms a convenient 
method of applying an astringent to tho relaJtod irnrta, Tiie bowels 
should he kept open by mild purgatives, sucli aa small dost's of sulphate 
of magnesia with a grain or two of Bulphate of iron, and tho patient 
Bhonld be directed to avoid all oSorts at straining. If the prolapsus be 
of long standing and of considerable extent, not much benefit can be 
cxj>ectm from hicnl astringent applications. Various operations have 
been performed with tho object of contracting the calibre of the vagina. 
The anterior wall of the relaxed canal may be touched with tho actual 
cautery, so that a slough is produced. When this comes away, the con- 
traction may suflico to prevent the formation of the vesical pouch. The 
same object may be attained by removing a triangular slip of mucous 
membrane, the base of the slip being turned towards the orifice of the 
vagina. Tho edges of the wound are brought together by suture. An- 
other operation, suggested by Prof. Stolz,' of Nancy, consists in remov- 
ing ft circular piece of mucous membrane, about the size of a tive-shilling 
Eieco, from the surface of the protruded portion. When the bleeding 
as been checked, a silk suture is passed round the bored surface about 
an inch from its margin, in the same manner as is done in making an 
ordinary calico bag. On drawing tho two ends together, tho edges of 
the wound are approximated, and the canal of the vagina is much 
diminished in length and circumference. The cervix of the uterus is 
retained in a pouch above the narrowed vaginal surface. 

in the more severe forms of the aflection occurring in women beyond 
the period of child-bearing, the operation proposed and practised by the 
lata Mr, Baker Brown' has been attended in several ca-ses by very satis- 
factory I'esults. The contraction of the calibre of tlie vagina is the object 
sought to bo attained. The following is tlie modo of operating : — The 
bowels having been previously opened dv enema, tho patient is placed in 
the lithotomy position, and an assistant n olds up the tumor with Jobert's 
bent speculum, and presses it under the pubes in its natural position. 
A piece of mucous membrane, about an inch and a quarter long, and 
three-quarters of an inch broad, is then dissected oS longitudinally, just 
within tho lips of the vagina. The upper eilge of the denuded part 
being on a level with the meatus urioarius, the edges are drawn together 
by three interrupted sutures ; the operation is then repeated on the other 
side of the vagina. The nest step consists in dissecting oB the macous 
membrane laterally and posteriorly in tho shape of a horse-shoe, the 
upper edge of the shoo commencing half an inch below tho lateral points 
of ueaudation, taking care to remove all tho mucous membrane up to tho 
edge of the vagina where the skin joins it. Two deep sutures of twine 
lire then introduced about an inch from the margin of the left side of the 
vagina, and brought out at tho inner edge of the denuded surface of the 
same side, and again introduced at tho inner edge of the pared surface of 
tlio right Bide, and brought out an inch from the margin of the right 
«do of the vagina, thus bringing the two vascular surfaces together, 
vhtoh are then kept so by means of quills, us in tho operation for rup- 
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CHAPTER V. 

WOUKDS AND INJUBIES OF THE BLADDER. 

Although carefully protected, by the bony framework of the pelvis 
and adjacent softjiarts, from the effects of injury, the bladder occasion- 
ally suffers from external violence.* Various Kinds of weapons and 
missiles may reach the bladder through the walls of the abdomen or 
pelvis, the perineum, rectum or vagina, and the resulting wounds will be 
either incised, lacerated, punctured or gunshot, according to the weapon 
employed. In this lirst class of crises there is an external wound commu- 
nicating with the wound in the bladder. 

The bladder may also be injured in a different manner, viz., by pres- 
sure from within outwards, as when the organ gives way from over-dis- 
tention. Such an accident, however, from tins cause alone, is extremely 
rare, but it not unfrequently arises when the bladder, in a state of dis- 
tention, is subjected to direct or indirect violence. The bladder may 
also be contused or lacerated by fragments of bone, or ruptured from 
pressure, without perforation, in cases of fracture of the pelvis. In the 
female, the bladder is liable to injury during parturition, either from 
pressure of the head of the child, or from unskilfully used instruments. 
The bladder may also be injured by a catheter or lithotrite roughly 
manipulated. 

In all injuries of the bladder the locality and extent of the mischief 
are the main points of importance. As a matter of course, an iniury 
affecting a part uncovered by peritoneum is loss serious than one which 
involves any portion of that membrane. Wounds of the anterior wall, 
neck and base of the bladder are therefore, ciBieris paribus, less liable to 
be followed by fatal consequences than those of other parts of the organ. 
Freedom of escape for the urine by the wound isanother point of import- 
ance, extravasation into the cellular tissue being generally attended by 
fatal results. Profuse hemorrhages, usually venous in character, some- 
times occur as a result of external violence, but peritonitis and extrava- 
saition of urine into the cellular tissue are the mam dangers to be dreaded 
in all forms of injury to which the bladder is liable. 

The first class of cases, which includes wounds of the bladder caused 
by weapons and missiles of various kinds, embraces gunshot wounds, but 
these latter may be with advantage considered separately, inasmuch as 
they form a jierfectly distinct class. 

Incised, lacerated, or punctured wounds of the bladder, caused either 
by sharp instruments, such as swords, knives or lances, or by blunt 
weapons, as stakes, sticks, and the like, are of comparatively rare 
occurrence. Out of 504 * cases of injury to the bladder collected by Prof. 

> The coinparativo raritv of injuries to the bladder is shown by the fact that 
only two instances occurredi among 16,711 surgical cases treated at St. Bartholo- 
mew's Uoepital, 1869-71. 

' Langenbeck's Archiv fnr klin. Chir., Bd. xxii. In the revision of this 
chapter much assistance has been derived from Dr. Bartels* article. 
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Max Bartels, only 60 belonged to this claea. The weapona by wbiok 1 
such injuries are caused are vei'y various, and the bladder may be reached J 
throngh iho perinenni or rcctnra.the obturator furamiua, or, above the 1 
pubes, through the WLills of the abdomen. The injuries are more fre-J 
quently caused by the patient fulling upon or against a comparatively | 
blunt object, sueli as the log of a. chtiir, the handle of u broom, a wooden 
stake, etc. In a few casos the bliidder has been penetrated by the horn 
of a bullock. In the remaining instances belonging to this category the 
organ has been vounded by a lance, swonl, dagger, or other pointed 
inatrnmpnt. 

In as of the 50 cases above alluded to, the perineal region Taa the 
Beat of injory, and only in five of these cases was the wound inflicted 
with a siiarp weapon. In the remainiug seventeen the patients full from 
a height upon a more or less btnnt extremity of a stick, handle of a 
broom, etc. Iji thirteen instances, the point of the object passed throngli 
the bowel into the bladder; ten of these patients recovered. 

Only one case of injury to the bladder through the obturator fora- 
mina is placed on record by Dr. Bartels. The injury was inflicted od a 
cavalry soldier by the lanco of a Cossack. 

The third channel by which tho bladder may be reached by a weapon 
is through the abdominal wall, in the hypogastric region. Injuries of 
this kind (gunshot wounds, of course, excepted) are extremely rare. 
Dr. Bartels has found only twenty-eix cases of wouuds of the bladder 
from injuries inflicted in this region, and only ten of these cases belong 
to militaiy surgery. Thwe is not a single case on record of a bayonet 
wound of tiio bladder. It would seem to be a well-authenticated fact 
that the bladder is larcly injured in military warfare by swords or othn" 
sharp weapons. Thrusts with the bayonet are directed at the tboraxand 
upper part of the abdomen, and a sword cut could scarcely be so made as 
to reocn tho blaJder. It appears from the medical reports of the war of 
the American Secession, that no case of injury to the bladder by lano^ 
sword, or bayonet, came under the notice of the surgeons. 

Out of Dr. Bartels' fifty cases only eleven proved fatal. In all of these 
the peritoneum was opeued, in some the intestines also were injured, and 
deatli usually occurred with great rapidity, the patient never snrvivine 
beyond the third day, nnless there was a second opening through which 
the urine could escnjie. In many of the cases, the cnre whs prolonged 
by the occurrence of a fistula, while in some instances fr^menta of the 
patient's clothes, or of tho offending object, were retained in the bladder 
and gave rise to various complications, such as the formation of urinary 
concretions, etc. 

The eymptoma of wounds of the bladder are usually sufficiently clear 
to render the diagnosis easy. Tho direction of tho wound, the escape of 
nrine from it, the passage of bloody urine through the urethra, are the 
characteristic symptoms of tho injury. If, however, the wound he small 
and its dlreetioa very oblique, little or no urine may escape from it. 
The subjective symptoms are not necessarily characteristic; they are 
those of severe injuries in genera!. 

In the treatment, the main indication to he fulfilled is to prevent 
infiltration of urine and to combat any sj-mptoms of peritonitis. It is 
better not to introduce a catheter if theunne escapes freely from the 
wound. Hcemorrhugo is to bo arrested in the usual manner, and foreign 
bodies removed when within reach. The pain and vesical tenesmus axe 
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to be alleTiatod by opinm in aorao form, and any symptoma ot peritoniLis 
must be treated by calomel and opium, leecbca, fomentations, etc. 

Gunshot wounda of the bladder form the majority of all cases of 
injury of this organ. Out of Dr. Bartfils' 604 cases 265 were instances 
of this nature. In 131 casos the injury to the bladder was complicated 
by a gunahot fracture of one or more bones. This complication does not 
sppeur to iiiftiience the rate of mortality; only 38 deaths occurred among 
tneeo last mentioned cases. Fracture of bone, however, causes the 
treatment to be much more prolonged, owing to the Utne retjuired for 
the formation and separation of scjuestra. Tedious suppuration is also 
s frequent consequence, and in some cases fragments of boae are i-etaiucd 
in the bladder, and form the nuclei of urinary concretions. 

The course taken by tlie projectiles, in injuries which involve the 
bladder, is very various. In the majority of cases the aperture of cntmnco 
kin front, I'liis was the case in 136 of Dr. Barteis' cases. In 100 in- 
AtancGs the bullet entered posteriorly. The mortality was the same in 
each class, viz. 26. In 13G instances the bullet traversed the body ; the 
nomber of deaths was 30, In 9i cases the bullet lodged ; of those, 23 
terminated fatally. The conclusion to be drawn is that a double wound 
ia less dangerous than a singlo one. With regard to the missiles em- 
ployed, tbeee, in Dr. Barteis' tables, are bullets of all kinds, shot of various 
sizes, fmgments of shells, etc. In some cases, the injury to the bladder 
is not caused by the bullet itself, but by fragments of bone which are 
forced tbrongh tbe coats of the organ. In other cases the bullet lodges 
close to the nladder, and hubsccjucntly enters its cavity by a pruccsa ot 
ulceration. As a matter of course the injury la often complicated by 
wound of the bowel and peritoneum. When the latter structure is ))cne- 
trated tlic result is always fatal, and tbe same may be said when the 
opening into tbe peritoneum is caused by u secondary process of ulcera- 
tion. In tbe fatal cases with uninjured peritoneum, the cause of death 
13 infiltration of urine, with acute septicfflmia, or profuse suppuration 
with chronic septicemia. Professor Pirogoff states that io three-fonrtbs 
ot the fatal cases, death is due to urinous acute purulent sdema of the 
taecia of the pelvis. When the peritoneum is likewise involved, it would 
appear that death is often due to septiciemia. 

The symptoms ot a gunshot injury of the bladder are generally very 
marked, Tne patient usually falls prostrate to the ground ; only in rare 
instances is he able to walk after receipt of tbe iujury. Pain in the 
wound and abdomen generally, retraction of the testicle with great pain 
in that organ, vomiting, urgent desire to make water, escape of bloody 
ariuo or pure blood from the urethra, are tbe other prominent symptoms. 
The esciipo of urine from the wound almost establishes the diagnosis, 
but audi a symptom may occur (though much more rarely) after a similar 
injury involving the kidney, the ureters, or the prostatic portion of the 
urethra. It there are two wounds, the urine generally escapes from 
both. If the intestines likewise are injured, feces and flatus will prob- 
ably escape from the wounds. After a time the escape of urine from the 
wonnda ceases, owing to swelling of the parts, and painful desire to pass 
water then becomes the most prominent symptom. In tbe course of the 
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I second or third day, the slougtis commence to separate, and sujipuratiou, 

I accompanied by fever, sets in. It is at this period that infiltration of ^H 

I unno IS likely to occur, a symptom marked by the occurrence of rigors ^^ 

I and fever. When tbe slougbs arc detached, the track of the wounds ^^ 

I being covered by granulations, infiltration of urine is no longer a possible ^H 
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duicer. Where the peritoneam has been woanded, acute itiflaimnatjon 
of that membrane is the prominent symptom. The abdomen beoomea 
painfnl and tumid, the patient is uneasy and complains of thirst, and is 
farther distressed by vomiting and hiccup. Delirium soon sets in, the 
skin is cold and covered with perspiration, and death speedily ensues. 
In non-fatal cases, when there are two wounds, one of them usflally heals 
long before the other, which may remain open for a considerable period 
and form a fistula, continuing sometimes for months or years. The 
anterior wound is more likely to take this latter course. Tliese fistula? 
have their external opening in various parts, such as the rectum, the 
vagina, the abdominal wall, the groin, perineum, scrotum, the gluteal' 
region or upper part of the thigh. In some cases the fistulas are due to 
the suppuration, and to the pus making its way through the skin, or to 
artificial openings for its evacuation. 

With regard to the complications of gunshot wounds of the bladder. 
Dr. Bartels gives a summary of his cases, from which it appears that the 
bones of the pelvis often suffer, the thigh-bone and joints being rarely 
touched. In 18 cases, vessels of some size were injured ; in 28 tlie 
peritoneum was involved. The ureters, the genital organ and the kid- 
neys occasionally suffer, and likewise various portions oi thoboweL ^ The 
cases in which the colon and ileum were injured all ended fatally ; in 60 
instances the rectum was wounded ; 17 of these patients died. 

Another complication of gunshot wounds of the bladder is the reten- 
tion, within the organ, of the missile itself, or of various other foreign 
bodies, such as portions of clothes, pieces of bone, fracments of wood, 
coagula, etc. Small articles belonging to these classes nave been spon- 
taneouslv expelled by the urethra ; in other cases the foreign bodies have 
remained behind, and given rise to the formation of urinary concretions. 
In 46 of Dr. Bartels' cases of gunshot wounds of the bladder, the opera- 
tion for lithotomy was eventually performed for the removal of the 
foreign body, and in all but two instances with a successful result. 
The ammoniaco-magnesian phosphate forms the usual incrustation of 
the foreign body ; the urates, phosphate of lime, and organic matters are 
less frequently met with. Iron projectiles become incrusted with greater 
rapidity than leaden ones. 

In the treatment of gunshot wounds of the bladder, it is a point of the 
greatest importance to provide as much as possible for the free escape of 
the urine, so as to lessen the risk of infiltration. The wound or wounds 
should be covered with some light material and kept as clean as possible. 
If the urine escapes freely, it is unnecessary to introduce a catheter, but 
if retention occurs, a gum-elastic instrument must be used. It is, gen- 
emlly speaking, unadvisable to keep a catheter in the bladder. If the 
symptoms of retention be urgent and a catheter cannot be passed, owing 
to tne neck of the bladder being implicated, a free opening must be 
made upon a catheter or staff passed down the urethra as far as it will s^ 
Mr. Guthrie records a case in which the attempt to pass a catheter failed 
and no other treatment was attempted. Extravasation of urine took 
place, and the patient died.* Mr. Guthrie also records several other 
cases of gunshot injury to the bladder, terminating favonibly. 

Urinary infiltration must be treated by incisions. Pain is to be re- 
lieved by opium in the form of a suppository, or morphia subcutaneously, 
and by warm applications to the hypogastrium and perineum. Dr. Bar- 

> Commentaries on Surgery, p. 61L 
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((^13 tlius fiiimmari»>8 the conclusions to be drnvra from the liistorics of 
tbc cadCH of guushot wounds of the bludder ; These wounds uro certainly 
fatal when they involve tho ]Kiritoncuni, Inr^o vessels, or the lup-joint. 
Under idl other circumatiinces the prognosis is fnvomUo rather than 
otherwise. It is nnfuvorablo when there is any amount of urinaiy infil- 
tnliou. In favorable cases the wounds heal in from three to six weeks, 
bat progress is often much delayed, cspociull y when a fistula forms. The 
jwssibio formation of a urinai'y concretion is a point always to he home 
III mind. Even in fuvorablo cases the patients often suffer for life from 
Yiirious disturbiinccs in the function of the bladder. 

It now ruinaina to consider tho ihird class of injuries to which the 
bladder is liable : this includes cases of niptura or laceration of the organ 
without e:ct4!rnal wound. An injury of this nature is almost lUways the 
rvsult of some great extemut violence, tho bladder ut the sumo time being 
full uf urine, yiidden blows over the hyjiogostrio regions, fulls against 
hard iiroii'ctinz bodii's, and tho pressure of a heavy weight ou the lower 
pwt of the HlHromen.aro tho roost frequent causes of the accident. When 
ari«inK from the lust- mentioned cause, the injury to the bladder is often 
comphailed by fnicturca of tho pelvis, and it may ho sometimes difficult 
lo determine whether tho laceration wua tho direct result of tlie injury 
or wus caused by Iho penetration of enlintera of bone. Aa illustrating 
tho manner in which rupture of tlio bladder may ho caused, Mr. Coulson 
has described a case in which it occurred between two powerful men, 
after drinking; the one fell with his kneo bent on the abdomen of the 
utber, and caused a laceration of tho bladder, which was speedily followed 
by fatal pontonitis. lu another case, tho injury was caused by a fall 
from the top of 11 coach. A gentleman was riding on tho box of his 
carriage wiili his coachman, when tlio vehicle was upset ; tho coachman 
foil on him. and the muster's bladder was laoorated. Tho patient died 
cm the third day after tho accident. 

In a few oases the bladder gives way, not under direct violence, but 
from general concnssion of tho frame, us when a man falls on his feet 
from u height. Mr. t'usack, of Dublin, has related a case of this kind.' 

Professor Bartols, in tho pajwr before referred to, has collected 189 
caoss of rupture of the bladder. In 57 of these tho injury was caused 
bj tho patient falling against somo hard projecting object; in 61 in' 
Btenoes tlio injury was the result of blows or kicks upon the abdomen, 
and in S2, the pressure of heavy weights, e.g., tho wheel of a wagon 

ning over the nyi>ogastrium, was tho cause of the accidenL In the 
subdivision, the majority of tho imtienls were in a state of intoxica- 
tion at the lime of the accident ; in tlio second, the injury was generally 
the result of a fight, while in the third, the wheel of a carriage pnssing 
oTer a bodv, or the full of a wall was tho most fri>quent cause of the ao- 
rident. dr, Bartels believes that the excessive use of alcoholic linuora 
tends to dimiuish the tone and elasticity of the muscular fibrea of the 
bladder, and in this way ho accounts for the frequency with which lacera- 
tion of the organ occurs when persons in a state of intoxication re- 
cviva a blow on the lower pari of the abdomen. Chronic inflammation 
of tho bladder would likewise render its coats more fragile. 

The part of tho bladder which gives way under sudden violence is 
generally that portion of the posterior wall which is covered by the 
jicritoneum. Or. Harrison explains this fact in tho following manner : 
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"The several tunics of tbe bladder allow of considerablQ distentioas- 
but leaft of all, the peritoneal; when, therefore, the bladder bocomMl 
fully distended, and 13 subjected to eaddeu or violent com^reesing force, T 
this tunic, which is then tense, and comparatively unyielding, will ci'ack, { 
while the subjacent tuuics, which are connected to it, will be toin along 
with it ; whereas iu other situations, where cellular tissue occupies the 
place of eerous membrane, the coats of the bladder will yield consider- 
ably before the^ give way or admit of laceration." In Dr. Bartcls' caees 
the laceration involved the peritoneum in 93 iuBUinces, and in 39 of 
these the injury nas at the posterior part of the bladder. In 40 cases of 
cxtra-peritoneai injury, the laceration was at tbe anterior pait of the 
bladder in 18 instances. Sub- peritoneal ruptuie occurred nine times. 
In a few instances the coats of the bladder were lacerated at two or mors 
places. 

The estent and appearances of the laceration vary in almost evei 
case. It is sometimes a mere Ussuro ; sometimes it extends to seven 
inches, the edges of the lacerated surface being ragged and everted. 
appearances will also vary somewhat, according as the injury may ha\. 
occurred iu the peritoneal or estra-peritoneal portions of the bladdery 
but when the patient hm survived for a few days, the iutlammBtion 
which supervenes will mask the appearances belonging to the original 
lesion. In the tliird class of cases, those in which the laceration is eom- 
plicated or caused by fracture of the pelvic bones, various other injuries 
will be found after death. 

The symptoms of laceration and rupture of the bladder vary much in 
kind and intensity in difierent cases. The earlv symjitums are probably 
connected with the accident itself ; those whic'h sot in later depend on 
the inflammation excited by tbe eftused urine. In some cases the u»- 
tient seems to ex])erienco little inconvenience from the serious injury UM 
flicted on him. A case of this kind is quoted by Prof. Bartels. Amaa.' 
received an injury in a drunken brawl. On the following day, boiiir<{ 
unable to pass water, he walked three miles to have a catheter passef ' 
lie continued at his work tiil the third day, when he sought admissioL 
into the hospital on account of abdominal pain. He died on the eightli 
davfrom peritonitis. On post-mortem examination, a rent, one and A 
half inches long, was found in the posterior wall of the bladder. Tli« 
pelviccavity contained a quart of colorless urine. A somewhat eimilar 
case is cited by Mr. Holmes in bis "Treatise on Surgery," p. 315. A 
man was admitted into St. George's Hospital, complaining of pain in the 
hypogastrio region, the result of a fall or blow received about thirty-six 
hours previously. He had walked to the hospital, and displayed no dis- 
tress of any kind. The case terminated fatally, and, on jiost-mortem 
examination, the bladder was found extensively lacerated and commnni- 
catiiig freely with the peritoneal cavity. In coses such as these, the 
early symptoms proper to laceration are absent, and the injury may not 
be suspected until inflammation begins to set in ; more commonly, now- 
ever, tbe patient experiences severe pain at the lower part of the abdo- 
men immediately after the accident, and then exhibits the ordinary signs 
of violent shock. He becomes weak and faint ; the pulse is feeble, the 
countenance anxious, the extremities cold ; he is unable to expel the 
nrinc, and sometimes loses all desire to make the attempL The little 
nrino that escapes, or may be drawn oB by the catheter, is tinged with 
blood ; nausea or vomiting next ensue ; the patient becomes restleas, 
and the abdomen is somewhat tender to the touch, or may be prominent 
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just above the piiboa. Thoee arc the prccurBory signs of inflammation, 
which Bets in at ii very uncertuin poi'iud nftor tho ocddpnt ; somL'timcn 
kfter tho lupse of fiovcral days. 

Thia inflamnintioii and the smptomB which accompuny it will bo 
modified according as tho injury Iius taken place in tho (»art of tho blad- 
der covered or not by poritoncuni; in other words, according as tho 
nrino niftv be offnsod into tho jwritoneal cavity or into tho cellular tissno 
of thfl pelvia. Dulness on neronssion, extending sfrnmotrically over tho 
abdomen, would indicate tnat the nrino is oH'ubcu into the peritoneal 
cavity. Circumscribed patches of dulness, on the other hand, are signs 
that the I'iTusion is extra-|>entoneal. 

The occurronoo of neritonitia is indicated by the febrilo reaction, and 
the condition of the abdomen: as the symptonts of coUajuo from shook 
pass away, or atiar a certain interval of case, tho patient begins to com- 
plain of uneasiness and pain in the lower part of tho abdomen ; these 
quickly spread until tlio whole belly bocomea oxtromely tender to the 
touch. At lir^t tho lower part of tho abdomen is sumowliat fnll ; it now 
becomes tympanitic, tho febrile aj-niptoms keep pace willi tho local signs, 
delirinm ensues ; tho well-known symptoms of jraritonitis are (lcveloj)od, 
sod tho patient dies. 

When tho urine has boon effused into the cellular tissue of tho jwlvis, 
tha sympumH and progress of tho caso very much resemble those in cer- 
tain fatal cases of lithotomy. Tho shock produced by the accident is 
tho same, but the inflammatory symptoms wbich superveno are not so 
well marked ; there is more prostration, and as tho peritoneum is in- 
Tolved in a si'condary manner only, the symptoms of pcritonilla occur at 
a later neriod, or may be absent altogether. This rhtctly happens when 
the blatlder haa given way low down, at tho back part ; if the laceration 
has taken place above and in front, tho poritonenni is more rapidly 
affected. 

Uffimorrhage, as before mentioned, is another source of dancer, but 
in aome cases of rupture of the bladder tlio urine contains only slight 
traoes of blood. Mr. Kieming' mentions the case of a hoy who was run 
OTer by a cart, and puatained an extensive fracture of the pelvis. The 
orinc, withdrawn by a catheter, appeared to tho naked eyo to bo froo 
from blood, but somohlood corpuscles were visible under tho microscope. 
Daatli ensued on tho seventh day, the bladder acting voluntarily for two 
days previously. The pelvis was found to ho extensively frikcturetl, and 
the bladder perforated anteriorly in a portion destitute of peritoneum, 
in Another case, in whiuh the anterior part of the bladder was lacerated 
below the pi>ritoneal coat, hwrnutiiria was absent. 

Tho diagnosis of lueenttion of the bladder is seldom difficult. The 
hiitory of ino caso and tho condition of the patient clearly jwint to the 
tiaturo of tho accident. It arises from external violence or general con- 
cussion acting on a full bladder ; and when these injuries are imme- 
diately fohowei] by severe pain in tho region of the bladucr, with constant 
desire but inability to pass water, and llio jicculiar symptoms of sinking 
which indicate a violent shock to the system, we have a train of oircnm- 
■tancea which show not only that some viaeus has been niptun>d, but 
that the viscus is the bladder. Other symptoms will also aasist us in 
doobtful cases. There may be a tumor at tho lower part of tho abdomen ; 
bot as tho swelling dopenns on effused urine, it ia rather a diffused ton- 
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eion, rmlike the circamficribed tamor resnltdn^ from retention of nrineu 
On introdacing a catheter, a small quantity of oloody urine or even blood 
may come away ; and on observing the manner in which the nrine flows, 
it will be seen that it comes away irregularly and in small quantities at a 
time, not like the natural flow from an organ desirous to relieve itself of 
its contents. As occurred in Baron Dnpuytren's case, the end of the 
catheter may become engaged between the edges of the opening, and the 
diagnosis is thus rendered certain ; but such a chance cannot be reckoned 
on. In cases of rupture the manner in which the effused nrine makes 
its way into the cellular tissue above the pubes or at the floor of the 
pelyis, is an additional sign of great yalue. It is worthy of notice that, 
in cases of rupture of the bladder from external yiolence, there may be 
no marks on the surface of the skin. This point may become of import- 
ance in medico-legal cases. 

The following cases of rupture of the bladder from external yiolence 
exhibit several points of interest The first was related at the Medical 
Society of London by Mr. Hird : — ^A bricklayer, after drinking with 
some friends at Kensington, was knocked down and run oyer by a cab ; 
he was taken to the house of a surgeon in Lambeth, who dressed a slight 
wound on the head. After this he walked home to Pimlico, a distance 
of nearly two miles, and about three hours after, at the request of the 
gentleman who ran over him, Mr. Hird saw the patient. He f onnd him 
m bed, and complaining of severe pain in the hypogastric region ; but 
having drunk to excess, the patient was unable to' give an account of his 
sensations at the time of the accident He had vomited two or three 
times^ and had felt great desire to make water ; but not more than two 
or three table-spoonfuls, slightly tinged with blood, had dribbled away. 
He was cold, and occasionally snivel, and was covered with a clammy 
perspiration. The pulse was full, and 120. The abdomen was dis- 
tended, but did not evince, on examination, the circumscribed form ob- 
servable in cases of distended bladder from retention. The patient died 
three days afterwards. On opening the abdomen the bladder was found 
small an(l contracted, with an oblique fissure, an inch and a half long, in 
the posterior inferior part, and opening into the peritoneal cavity. The 
mucous membrane ox the bladder was healthy, and slightly everted at 
the aperture. 

The above case illustrates the fact that a long interval may take place 
between the receipt of the blow and the manifestation of symptoms con- 
nected with the bladder. The following example is also instructive in 
this res})ect : — A horse-breaker, aged thirty-eight, while driving a restive 
horse in a gig, was thrown out, and the vehicle passed over the lower part of 
his abdomen. He was immediately carried to the Chester Infirmary : 
no marks of injury were displayed externally, and after rallying from the 
effects of the fall, he seemed pretty well. The following afternoon, 
however, it was ascertained that he had not made water since the occur- 
rence of the accident, and the catheter being introduced, about eight 
ounces of fluid, deeply tinged with blood, were withdrawn. He then 
also began to experience considerable pain in the hypogastric region, and 
there was much tenderness on pressure, for which he was bled and 
leeched. The catheter was required to be introduced at intervals for 
several days, after which he regained the power of voiding water ; the 
urine assumed its natural appearance, and the febrile symptoms, to a 
considerable extent, subsided. He, however, declined in strength, ty- 
phoid symptoms came on^ and he sank on the seventeenth day from the 
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receipt of tho injury ; two days before hia death he again had retenlion 
of urine, and the utiid removed hy the catlietcr was very dark-colored. 
and fetid. 

The body was examined twenty-four hours after death. No fluid 
was contained in tlio poritoneul cavity. The omentum was firmly 
attached, by old adhesions, to the abdominal parietca in frontand to the 
intestines bflow. The small intestines were also firmly nnited together, 
and had become adherent to the edges of the pelvic cavity. The bladder 
displaved, at the posterior part of the fundus, a lacerated opening cup- 
able ot admitting of the passage of two fingers, which led into a cavity 
situated posteriorly or inferiorly to it, and which was bounded by the 
adherent intestines above, by the sides of the pelvic cavity laterally, and 
by the rectnm behind and below. The cavity contained fetid urine, 
mixed with shreds of lymph and gangrenous cellular tissue. On the side 
where it was bounded by the rectum there was au ulcerated aperture, by 
which it communicated with the bowel. This aperture was nearly the 
Bise of half-a-crown, and was situated at about four inches from the 
verge of the anus. The adhesions by which tlie omentum and intestines 
were nnilcd together and to the edges of tlie pelvic cavity, were evidently 
of old date, and long anterior to the accident. The coats of the bladder 
were much thickened, and its lining membrane was covered with tough 
mucus mixed with lymph. The kidneys were much enlarged ; they 
were easily deprived of their proper tnnie, and the surface exposed was 
of a deep purple color. Their texture was infiltrated with small puru- 
lent deposits, and the organs were generally very soft and readily 
te«rftble. 

The prolongation of life in this case was evidently due to the peculiar 
situation of the laceration of the bladder, in consequence of which the 
urine had escaped into the recto-vesical cellular tissue. The extension 
of inflammation to the peritoneum had also been prevented by the old 
adhesions between the omentum and the intestines in the h^'pogastric 
region. 

In the "Transactions of the Pathological Society," Mr. Prescott 
Hewett has related 10 coses of laceration of the bladder. In 2 of these 
10 cases there was no injury of the bones ; in 8 the pelvis was exten- 
«i»fly fractured. Jn 3 cases tho bladder was ruptured into the perito- 
neum (one being with fracture of the pelvis, the other without). In 8 
oases the rupture was into the cellular tissue of the pelvis ; in these 8 
eases, the bladder was ruptured in its fore part in 5, in its lateral part in 
2, at its neck in 1. 

" Both the cases into tho peritoneum wero most interesting : the one 
from ita rarity, the injury.having occurred in a woman, an accident of 
which there are very few cases on record ; tho other from there being so 
small a quantity of fluid found in the peritoneum, merely an ounce, and 
yet the rent in the bladder was large enough to admit of tho passage of 
the first two Angers, as well as there bcmg no trace of inflammatory 
action above tho serous membrane. 

" The variety of points at which urine extravosated into the subperi- 
toneal cellular tissue may sliow itself, woe also well illustrated in some 
of these coses. In one, tho patient living twenty-three days, large ab- 
soesses made their appearance above the pubea and in both iliao tossm. 
Id another, in addition to these regions, the scrotum and perineum be- 
came extensively infiltrated. In a third, the right side nf the scrotum 
was tho part principally affected, the urine having [toased through tho 



right internal ring and down the inguinal canaL In a fourth, the ^xppet 
yari of both thighs was affected* the urine haring passed through the 
obturator foramina. 

"^ Lastly, the reparative efforts sometimes made bj nature in accidents 
of this kind were also well shown. In a patient who lired fire dajs after 
the accident, the cellular tissue in the immediate neighborhood was con- 
densed by Ivmph, forming a species of pouch connected with the mar- 
^ns of the rupture. In another case, living twentr-three dajs after the 
lajuTT, the surrounding cellular tissue was so condensed, and so firmlj 
attached to the margins of the rupture, except at a small point, that the 
secondary caritj thus formed presented the appearance cd a saccalas of 
the bladder which had given way." 

Mr. Syme' has published a rerr interesting case of rupture of the 
bladder from riolenee, which terminated in recorery. The patient, a 
youth 1 7 years of age, received a violent blow on the lower part of the 
abdomen/ in attempting to leap over a wooden paling. He immediately 
experienced intense pain, and a feeling as if his bowels had protruded ; 
as soon as he was brought home a catheter was introduoea, and four 
ounces of bloody urine were drawn off. The patient complained of 
severe pain in tlie belly, which was distended ; his look was snnkm, 
anxioQs, and he presented all the usual signs of ruptured bladder. On 
the fourth day after the accident the abdomen had become much swidlen, 
with evident signs of fluctuation, and it was thought that an incisicMi 
throngh the linea alba, above the pubes, might be of use. This was 
made., and a quantity of urine escaped through the wound, the patient 
experiencing mach relief from its discharge. Two days afterward, the 
urine ceased to flow through the wound, and unfavorable symptinns set 
in. The incision was therefore enlarged with a bistourv, and from that 
time no dangerous symptoms appeared. On the 20th, Mr. Syme, while 
removing a portion of sloughy membrane, passed his finger into the 
bladder through a rent more than an inch long on the pubic side of the 
reflexion of the peritoneum. 

On the thirtieth day^ seven ounces of urine came away through the 
urethra, and in a fortnight afterwards the patient was wefi. The f<^u- 
nate result in this case evidently depended on the rupture having oc- 
curred in a part of the bladder not covered bv peritoneum. 

Another remarkable case, which occurred in the pracdce of Dupuj- 
tren.* illustrates the manner in which nature makes an effort to heal the 
wound. A powerful man, 30 years of age, after having drunk a con* 
siderable quantity of wine, became engaged in a quarrel with his neigh- 
bor, and received a violent kick on the lower part of the abdomen. He 
instantlv experienced most severe pain in the part, and was carried to the 
Hotel Dieu. Blood was drawn from the arm, and leeches were applied 
over the pubes, but the febrile symptoms were not rebeved. Although 
the bladder did not appear to be distended M. Dupuvtren introduced a 
catheter, and drew off a small quantity of turbid reddish urine. While 
direotinsT the point of the catheter towards different parts of the Madder, 
Dupuvtren remarked that the instrument penetrated much further than 
it should at a particular point near the upper and anterior walL On 
pushins: the instrument it penetrated still further, and then more urine 
came awav. It was now suspected that effusion of urine had taken place 
into the abdominal cavity. The patient died on the ^venth day. 



• Path, and Pract. of Sorgerr, pc 833. 

• BulL de TherapL, 18^ tooL iu., p^ Sift. 
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On exftminingtlieaWometi, somestroug cellular jHlliPsionswcre found 
between tho wulla of the abilomeii, tlio sides uf tlic bluddi-r, uiul tho 
Tiscera contained in the j>clvia. Theeo adhesiona formcii a kind of sno 
behind the bladder, containing n turbid fluid which hud n nrinuus ttniell 
and was mixed with Bhreds of lymph. In tho anterior wall of the blad- 
der were found two lacerated openings, one of them about two inches 
long. Tho abdominal viscera were not inflamed, but a few points of tha 
macoua membrane in tho small intestines and gtomaeh were slightly in- 
jected. 

Laceration and rapture of the bladder occur raoro frequently in 
males than in fematca ; in adults than in children. Dr. SCfplicn Smith, 
of New York, who has publisliod a valuable munogrujih on Iliis subject,' 
gives an analysis of T8 cases, reported by various autlturttics. Of the 
73 patients, (17 wero males, and 1 1 females ; only 3 of the patients were 
nnacr ten years of age. Among Dr. Unrtels' 169 cases, only 16 occurred 
ID women and girls. Dr. Harrison ascribes the greater rarity of tho ac- 
cident in females to the greater size of tho pelvia, the cavity of which Is 
not 60 extensively occupied by the bladder, when this organ is full of 
arine.* Wo should also hour in mind, that in five cases out of six tlie 
accident arises from external violence, to wliich women are much less 
oxpofivd than men. 

The comparative eseinption of children from injuries of this nature 
may bo explained by the fact that they rarely suffer tlio organ to become 
much distended wiih urine. In children also tho sacral promontory ia 
much smaller than in uduUs, and tho bladder, imismuch as it lies higner 
in the abdomen, is Icssllablo to bo injured in accidents involving the 
bones of the pelvis. Tho elasticity of tho surrounding parts alsoliclps 
to prevent laceration. 

In addition to violence as a cause of laceration of tho bladder, the in- 
jury has been known to occur as a result of over-distentiun niouc. Tho 
aocidenCoccnrriug under such circumstances ia probably always preceded 
by softening or some other change in the vesical walls ; it generally takes 
place at Ihij neck or at tho base of the bladder, below the reQected fold 
of peritoneum. 

Retention of urine within the vesical cavity is the determining cause 
of rupture in most of these cases, but the condition of the mucous 
membrane and other coat^ is usually each as facilitates laceration. In 
cases where any obstacle to tho natural escape of urino has existed for 
some time, chronic cystitis is very apt to be set up, and may result iu 
softening or nlceration. The state of distention being more or less per- 
manent, the coats of the bladder in their diseased condition will readily 
f^ve way, and the urine may be forced into the poritononm, or cellular 
ttssoe of tho pelvis. 

The retention of urine which leads to rupture of tho bladder, may de- 
pend on several causes. Impermeable stricture of the urethra, enlarge- 
ment of the prostate, any lesion, in a word, which eflectually opposes 
the discharge of urine, may lead to retention, over-diateution of tho 
blatldcr, and rupture. Sir E, Home and Sir B. Brodio have recorded 
cases of rupture of the bladder from stricture. M. Amussat met with a 
case in which tho accident arose from enlargement of tho prostate. It 
may even take place without the existence of a mechanical obstacle. 
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kThna, HaufF relates tlio case of a jierson who was seized at the dionor- 
I VAiMc, uftcr having drunk a quaotiLy of wino, with violent pain in the 
ftbdomcn ; the abdomen, liowcver, wua uot touae, nor was there any tume- 
faction over the region of the bladder ; a smali quaiitity of uriuo only 
vns discharged tlirough the iirotbra. The patient died in four dayii, 
vith Bymptumsof violent peritonitis; the bladder was small, thickened 
and perforated ; urino was eSused into the cavity of tho ahdomt'ii. ' 

In cases of this kind, on post-mortom cxamisation, the peritoDcal 
cavity, or the cellular tissue of the pelvis, according to tbe sent of the 
perforation, is found in a highly inflamed Btute. Near the fundus of the 
bladder there ore one or more perforations, with black and rugged edges; 
while the viscus is relaxed and empty, and the abdomen or pelvic tissues 
contain a quantity of urine. 

After typhua fever and some other debilitating affections, perforation 
of tlie hlaadcr occasionally occnrs ; a ragged irregular opening, tliron^h 
which the urine has escaped, being found after death, and generally in 
the posterior part of the organ. Such a condition, however, could not 
occur without great neglect on the part of the practitioner. Ho ehould 
not be satisfled with tho nurse's report that the patient is passing water 
freely, for this may be quite correct and yet the bladder may remain 
enormously distended, but should examine tho hypogaslrium at leaet 
twice daily, and, if tiie expulsive power of tho bladder seems to be in 
abeyance, a catheter should be regularly introduced. 

Eupture of the bladder occasionally takes place dnring parturition. 
Tho mechanism of tho accident in such cases is easily understood. A 
calculus in the bladder of a parturient woman has been known to cause 
rupture of the organ during tho progress of labor. 

In this last class of cases, retention of the urine arises in consequence 
either of ne«lect or of external pressure ; tho head of tbe child com- 
presses tho distended organ: and rupture of its walls may ensue directly 
m consequence of this pressure or from inflammation and sloughing. 
, In a case of this kind, related by Mr. Hey,' the symptoms attendant on 
Lietention of the urine did not take place till the second day. The 
■patient, who was thirsty and vomited, had frequent desire to void urine, 
^ irhich she did very suddenly, but not in greater quantity than a teu- 



■poonful at a time. The pulse was quick, the belly swelled, and pressure 
cave her pain. She died about the eighth day, and the bladder was 
found to be ruptured at its upper port. A case is also related by Mr. 



Bedingfield,' in which the bladder seems to have given way during a 
easy labor of only two hours' duration. The patient died of peritoneal 
infummation. 

Ueforo passing on to a description of the treatment of rupture of the 

bladder, Dr. Bartels' statititics may be again referred to. Ilia account 

Lincludes 1G9 cases, 152 (90 per cent.) of which terminated fatally. In 

I 94 instances the i>eritoneum was injured, and only one of these patients 

'.■flurrived. Of the other 75 cases in which tbe peritoneum was not in- 

Totved, 4C patients died. 

The following table taken from Dr. Bartels' paper shows the relative 
frequency of tho various forms of injury to the bladder, the mortality 
among each class, and the frequency with which tbe accident is compli- 
cated with injuries of other parts. 



' Civiale, Tniite Pratique, t. 
* Medical Obaerv. and Inqui 
■ Lancet, June, 18ST. 
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A question of conaidersbk importance in a medico-legal point of yiew 
majr arise in connection with wounds of the bladder. A man receives 
wveral injuries from the effect of which ho dies ; on post-mortem exami- 
nation his bladder ia found ruptured or lacerated, and it may bo im- 
portant to determine the manner in which the injury was cansed. Dr. 
Taylor refers to such a case, quoting the details from Professor Syme. 
A man received a kick on the abdomen during a brawl. Ho went home, 
and an hour after the injury fell with his abdomen against the doorstep. 
He died in four days, with symptoms of laceration of the bladder, and 
the diagnosis was confirmed by the autopEV- The question arose aa to 
how the injury to the bladder ocourred. The surgeons attributed it to 
the falL l>r. Bartela points ont that It was more probable that the in- 

t'nry was caused by the Kick. A partial or incomptote rupture may tlion 
i&\e taken place, involving perhaps only the muscular coat. Subse- 
quently the other coats gave way, possibly after the fall, and the fatal 
Ejmptoms became develoi>ed. Snon cases, however, can very rarely ad- 
mit of any positive opinion being given. 

In the treatment of rupture of the bladder, the main indications to 
■be fulfilled are simple and snfliciently manifest ; a highly irritating fluid 
has been effused into the cavity of the peritoneum, or the cellular tissue 
which envelops the bladder at those points uncovered by serous mem- 
brane : we cannot withdraw the effused urine from the cavity of the 
abdomen, nor in the first instance from tho pelvic cellular tissue, while 
the irritating fiuid is almost sure to produce violent inflammation of the 
textures witn which it comes in contact. Our first object, then, must 
be to oviate the risk of further effusion by keeping the bladder as empty 
as possible ; our next will be to combat any iufiammatory action that 
may arise ; and in case of pclvio infiltration our iinol object will be to 
limit the effect of tho effased fluid by giving egress to it whenever cir> 
cumstances will permit.' The means by which these several indicationa 
may be fulfilled are so obvious that it sccma almost unnecessary to dwell 
on them. The patient should be kept perfectly quiet in the recumbent 
posture, and the depressing effects of tho shock obviated by the usual 
remedies. To prevent any accumulation of fluid in the bladder, and the 
consequent risk of further extravasation, tho catheter should be jtassed 
freqnently, or, if possible, a full-sized catheter should bo kept constantly 
in the bladder. Pain should bo combated by opiates in full dosea, and 
warm applications to the abdomen. 
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As soon as the symptoms of shock have been relieved, the antiphlo^stic 
treatment should be commenced, if the patient be ^oung or strong, and 
vigorously pursued as the symptoms of peritonitis become developed. 
No internal remedies can bo of any avail, if the urine has been effused 
into the cavity of the abdomen ; but the effusion may be extra-peritoneal, 
and the inflammation of the serous membrane may be secondary. Under 
these circumstances, the serous inflammation may be, perhaps, conflned 
to that portion of the peritoneum which adjoins the mass of effused 
urine, as was seen in the case quoted from Dupuytren, and there may 
be a faint chance of saving the patient's life. The application of leeches 
to the abdomen, and the administration of calomel with opium, are the 
most powerful means of arresting peritoneal inflammation ; but, if it be 
evident that the effusion has taken place into the extra-peritoneal cellular 
tissue, we must be cautious how we push debilitating measures to excess. 
The ill-conditioned inflammation, caused by the contact of urine with 
cellular tissue, is little amenable to blood-letting or any internal remedies; 
on the other hand, every means must be employed to prevent extension 
of the inflammatory action to the peritoneum, or to limit its progress when 
it does ensue. 

The treatment in cases of this kind, that is, when the urine has been 
effused into the cellular tissue, should be the same as that adopted for in- 
filtration of urine after the lateral operation for stone. The two cases are 
nearly identical, the only difference, so fai* as the urinary organs are con- 
cerned, being that in one case we have a lacerated, in the other an incised 
wound of the bladder. Hence, while the bladder is kept empty by the 
introduction of the catheter, the signs of urinary infiltration should be 
carefully watched. The urine may make its way above the pubes, and 
become infiltrated beneath the abdominal muscles, but more frequently 
it occupies the cul-de-sac, comprised between the jxjritoneum above, the 
rectum and bladder on the sides, and the })erineum inferiorly. From the 
original source it may pass in various directions, as the cases of Mr. 
Hewett show, into the iliac fossae, the scrotum, or even to the thighs, 
through the obturator foramina. An important point will be to discover 
the presence of infiltrated urine at the very earliest period possible, and 
then to provide for its evacuation by free incisions ; a ])crusal of Mr. 
Syme's valuable case will at once show the importance of this precept. 
Harrison has even proposed that an incision or puncture should be maae, 
with a curved bistoury or a trocar, through the rectum, into the cul-de- 
sac already spoken of. 

During the last few years important modifications in the treatment of 
these injuries have been suggested and adopted by several surgeons, and 
the reports of cases in which recovery has taken place tend to show that 
rupture of the bladder is not necessarily so fatal an injury as was for- 
merly supposed. Peritonitis and extravasation of ui'ine are, as above de- 
scribed, the main sources of danger, but the former need not occur if the 
injury affects a part uncovered by serous membrane, and extravasation of 
urine into the cellular tissue may be combated by prompt treatment. 
Even if the i>eritoneum be involved, the injury is by no means necessa- 
rily fatal, for the contact of urine with the serous membrane does not 
always produce inflammation. Mr. le Gros Clark* states that " in some 
instances the presence of the urine seems to be tolerated almost passively 
by the serous membrane," and that ** it seems not improbable that urine 

' Lectures on the Principles of Surgical Diagnosis, p. 841. 
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may bo absorbed by tho peritonoum." SeTcrnl caaes have been publisliod 
vhich appear to support tbia latter view. In a case, reported by Sigal- 
lafi,' of I'upturo of the bladder in couseqnence of prostatio absccsa, tbo 
avmptums anil post-mortem appearances led to the belief tlmt most of 
the urine originally eUased into the iwritoncum bad beeomo absorbed. 
Perilonitia, however, bad been set up and bad caused death. The toler- 
ance of the presence of urine by tbo peritoneum ia shown by a somewhat 
remarkable ease recorded by Mr. Thorp," ami which he treated by washing 
oat tlic bladder and peritoneal sao with warm water from time to time, a 
catheter being kept in the urethra, with itsextremity projecting into tho 
bladder. Calomel and opium were freely ndminiatcred, and the patient 
made a good recovery. Mr, Bryant proposes to make a free inoision 
through the perineum into the bladder, bo as to provide an outlet for the 
oriue us it reaches the organ. In this suggestion he haa been anticipated 
by Dr. W. J, Walker, of Boston, U.S., who, more than thirty jeara ago, 
tuna treated with auocesa a case of rupture of tho bladder.' Another 
AmericEin surgeon. Dr. £rakine Maaou, of New York, has more recently 
adopted the same mode of treatment. In his patient, the rupture in- 
volved the posterior wall of tho bladder, and peritonitis had supervened. 
Sixty-two hours after tho accident, a free incision was made into the 
perineum, as in tbo lateral operation of lithotomy. The symptoms of 
peritonitis subsided, and the man was discharged cured on tho tlurty- 
seventh day after the injury. 

Bupturo of the bladder nas been treated still more heroically, but with 
equally euccesaful results, by another American surgeon. Dr. "Walter, of 
Pittsburg, U.S.* The patient was a man, twenty-six yoara of age, whose 
bladder had been ruptured by a blow on the alAlomen. All tlie symp- 
toms of such an injury were present; a little bloody urine was drawn off 
by means of a catheter, but no relief was obtained. Ten horn's after the 
accident, tho abdomen was opened by an incision commencing one inch 
below the umbilicus and terminating one inch above the pubes. A pint 
of bloody urino was i-emoved by snouging out tho peritoneal cavity, and 
A rent two inches long was found in the base of tlie bladder. I'he ab- 
dominal wound was closed up by pin suture, opium waa given in full 
doaca, and a catheter retained in the bladder. During the third week 
the catheter wna used every four hours, and tho patient made a good re- 
covery. Mr. Holmes' thinks that sucli an operation is justifiable when 
the laceration appears to involve the peritoneum, and suggests that tho 
wound in the bladder should be closed by means of silver, or carbolizcd 
gut sutures. Tiiis additional procedure, howovor, was adopted in another 
case reported by Mr. Alfred Wulott.' Aiter removing tho urine and blood 
from the peritoneal sac, the wound in tho blatlder, three and a halt inches 
long, was united by means of eight silk sutures. Tho abdominal wound 
was closed, a drainage-tube inserted, and a catheter retained in the blad- 
der. Some relief to the pain and other symptoms followed the operation, 
but the patient died twenty-two lioura afterwards, or fifty-one hours itfter 
Tvocipt of the injury. On post-mortem examination, tlio wound in the 



' New Syd. 8oc, Betrospect. 197»-T4, p. 333, from Maiseille MMioal, 1974, : 
■ DuliUn (Quarterly Jour, of Med. Science, Nov., lUOS. 

* OitMS. loc. cit., p. 32S. 

* Philadelphia Med. and Sur^. Reporter. Feb., 1862. 

* Treatise on Surgery. 1st ediliou, p. 216. 

* 81. Barlh. Hosp. Reportd, l»7fl. 
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bladder was found to be partly doeed, bat at one spot tbere was an opening 
throQgfa which fluids passed. 

A oonsideration of the cases thns briefly snmmariied win snffice to 
show that the prognosis in cases of mptue of the bhulder is more hope- 
ful than has been nitherto supposed, and that there are rarious operatiTe 
measures which the surgeon would be lustified in adopting. A free in- 
cision into the perineum would certainly not increase the grarity of the 
case, but the same remark can scarcely be applied to the operation of 
abdominal section. Strict antiseptic precautions, howerer, would doubt- 
]eBB greatly lessen the dangers of this latter procedure. The highly satis- 
f actoiT results of orariotomy combined with the antiseptic method show 
that tne mortality after injuries to the pmtoneum may be rery consider- 
ably reduced. I^>r the injuries under discussion the'operation in ques- 
tion offers the only prospect of success in cases otherwise hopeless, and, 
with the additional and Taluable aid of the antiseptic method, it would 
seem that it is not only justifiable, but that in the mterests of the patient 
its performance is urgently demanded. Further experience alone eaa 
show whetber sutures should or should not be applied to the wound in 
the bladder. 



ACnTE UFLAAtMATION OF TUK MLX'OUS UEMliBAUE. 



CHAPTEn VI. 

ACUTE IlfFIAMMATION OF THE MUCOUS MEUBBANE OF THE BLADDER. 

The bladder is liable to bo attacked by various forms of tlic inliam- 
mstory process, which may involve one or more of the structures of 
which it is composed. The mucous membraiio is the part most com- 
monly aSected, and inflammution of tins tisxuo mu^ be either acute or 
chronic, and of the cutarrhal. croupous or diphtlientio kind. The peri- 
toneal covering and the sub-serous cellular tissue may also be the seat of 
inflammation, wliile in other cases the muscular coal of the organ is the 
part most extensively involved. Inflammation of these tunics, however, 
almost invariably results from extension of the disease from the mucous 
membrane. Cystitis, in one or other of these forma, is a common 
disease, and it may occur alone, or may, as is often the caae, complicate 
other affections oi the urinary organs. 

Acute inflammation of the mucous membrane of the bladder is always 
a severe disease, and often attended with danger. It occurs under a 
variety of circumstances, to which attention should be paid, for not only 
the appearance and progress of the malady, bnt its termination also, will 
be moaiQed by the causes which give rise to the attack, and the ciroum- 
st&Dces attending its development. 

The disease may be conhned to a small part of the mucous membrane, 
or spread over a great portion ; it may be idiopathic, but this form is 
comparatively rare ; the oladder resists many influences which would in- 
evitably excite acute inflammation in otber mucous membranes. More 
frequently by far the dlscaso is produced under the influences of causes 
which are suflficieallj obvious. In many cases the acute attack super- 
venes on chronic inflammation of the mucous membrane which has 
already existed for a considerable time ; in others, the inflammation ex- 
tends from the urethra, or from some of the pelvic viscera. 

Direct irritation, of a mechanical kind, is a frequent cause of cystitis, 
as is likewise the use of certain chemical substances which have a specific 
action on the gen i to- urinary mucous membrane. Thus the disease may 
be caused by operations on the bladder, external violence, wounds, the 
anskilful introduction of catheters and similar instruments, or the re- 
tention of such instruments for too long a period ; by injuries sustained 
daring difficult labors, or by the presence of calculi or other foreign 
bodies. Among tho chemical irritants may be mentioned turpentine, 
cantharides, ana the balsams. Alkaline decomposition of urine, under 
circumstances of partial retention, is another exciting cause, and this 
decomposition has l»cen attributed to tho presence of bacteria' introduced 

' Trnube, referred to by Niemeyer. Lehrbuch der spec. Pathologie und Thero. 
pie. Aufl. ix.. Bd. 3. s. 80 ; see also English translation ot same text-book, 6th 
edition, vol. ii., p. 67. Kiemeyer alludes to a case, occurring in his clinir. in 
which alkaline fermentation ot the urine appeared to have been caused by the 
totrodnctiun of dirty catheters into the bladder. The urine contained many 
Tibrlonea and fungi, but neither cellular elements nor largo quantities of muuua. 
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Dpon a catheter, or gaining access io the bhidder in some other war. 
The extension of inihunmation from the urethra, as may occur in 
gonorrhcea, gives rise to a tctv acnte form of the dbeaae. In&anunatonr 
action may also extend from the prostate, rectnm, yagina, or ncera&. 
Cystitis is also sometimes dae to chilling of the general surface of the 
body, or exposure of the lower part of the abdomen and feet to cold and 
moisture. A rheumatic or gouty habit of body is said to predispose to 
the disease. 

Croupous or diphtheritic inflammation of the mucous membnme of 
the bladder is an occasionad symptom during the course of certain sefere 
febrile affections, such as pyaemia, typhoid and scarlet fcTers, other mu- 
cous membranes being at the same time similarly affected. This form is 
that which occurs as a result of poisoning by cantharides, and it has also 
been noticed as a consequence of retention of urine with marked alkaline 
decomposition. 

The severity and extent of the inflammation arising from wounds 
and other external injuries will mainly depend on the nature of the 
wound and the circumstances under wfiich it has been inflicted. The 
health of the patient at the time of attack will also exercise considerable 
influence in determining whether the cystitis shall be partial, or diffused 
over the whole mucous membrane. It is on this account, perhaps, that 
the inflammation which succeeds lithotomy so often proves fatal ; but 
this form should be referred rather to general inflammation of all the 
coats of the bladder than to inflammation of its mucous membrane alone. 

It has been mentioned above that inflammation of the bladder may 
be connected with, or dependent on, several other morbid states of that 
organ. It is, therefore, necessary to distin^ish the essential symptoms 
of the disease from those which 'mav be called accidental, inasmuch as 
the accidental symptoms arise from the morbid states which contributed 
to the production of the complaint. 

Unless it supervenes on the chronic form, acute inflammation of the 
bladder generally commences in a sudden manner, and runs a rapid 
course. The patient first experiences some pain in the region of the 
bladder ; this is quickly followed by frequent and irresistibfe desire to 
make water, which is voided at short intervals, and in small quantities ; 
these two symptoms rapidly increase until they acquire a most distressing 
degree of intensity. The pain is first experienced above the pube?, and 
mav be dull for ashort time : but it soon becomes violent and extends 
along the urethra, shooting into the perineum and down the thighs. 
Pressure over the pubes or on the perineum greatly increases the pain, 
and if the posterior wall of the bladder be examinc^d by introducing the 
finger into the rectum, it will be found that this part of the orgtai also 
is extremely sensitive. The slightest movement of the body increases 
the pain ; the patient lies with the limbs drawn up, so as to relax the 
abdominal and pelvic muscles. 

As the disease advances, the discharge of urine takes place very fre- 
quently, for the desire to make water becomes more and more urgent, 
tnere is a sense of heat and burning along the urethra, and the pain felt 
in passing a few drops of urine is often compared by the patient to the 
passing of molten lead. At the early stage, the pain subsides after the 
urine has ceased to flow, but it returns as soon as a small quantity of 
fluid collects in the bladder. The mucous membrane, in fact, soon be> 
comes altogether intolerant of the contact of the urine ; and the agony 
thus product, together with the incessant and irresistible calls to evacii- 
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ate the organ, aro valnnblo diagnofltic signs of ocuto inflammal ion. The 
irritability of the bladder is commimiculed to the rectum, and teiieamuB 
is, couscnuentty, afrerinent eymptom. 

The eondilioii of the uriiia varies with the stage of the diseaae ; it is 
at first mu(K>u8, then tinged with blood during the height of the disease, 
and, in many caiies, purulent towards the end. These conditions will 
be subsequently referred to. 

Whenever the infliunmation is severe, and occupies any considerable 
portion of the mucous membrane, constitutional symptoms, as might be 
expected, quickly set in. Kigors occur, and symp'tomutic fever is devel- 
oped, severe in cfegree, but often of a nervous character and attended by 
great disturbance of the digestive orguus. Ilence, vomiting frenuently 
occurs, and the patient is a prey to nervous symptoms of a very distress- 
ing nature. 

After a few days, unless the disease be arrested, the local symptoms 
acquire au cxtraordinarv degree of Boverity ; the jiaiu is constant and of 
a most distressing kinj, being luscompuuied by incessaut but unavailing 
efforts to empty tno bladder ; the urino comes away by drops, and the 
bUdder gradually loses its expulsive power, though aided by violent con- 
traction of the abdominal muscles. A firm, painful tumor may now 
often be felt above the pubes, for retention is succeeding the iacontinenca 

{troduced by irritation ; the ButTerings of the jtatieut, carried to their 
lighest pitch, may appear to subside a little ; but this is deceptive ; the 
character of the fever changes ; the countenance becomes anxious, and 
the features sunken ; generaf prostration increases rapidly ; low delirinm 
seU in ; there is often hiccough : the pulse becomes weak, irregular, and 
then intermitting ; tho skin is covered with a clammy perspiration ; and 
the jmtient finally sinks about the eighth or tenth day in a state of pros- 
tration or absolute ooma. 

Such is the general history of acute inflammation of the bladder of a 
Berere and fatal type. This form is that wliich sometimes occurs after 
operations on the'bladder, or esternal violence of various kinds. There 
is, hoirever, another and a more common form of acute cystitis of a less 
serious nature. This form ia most commonly met with as a sequela of 

fiBorrlicBa, but it may arise from any of the causes previously mentioned, 
he 6}~mptom3 are mdder in character, and the neck of the bladder 
would appear to be tho part mainly affected. The constitutional symp- 
toms are either slight or altogether absent. This form of the disease 
usually terminates iu resolution dnriiigtho second week. Tho symptoms 
gradually subside ; tho pain abates ; tho calls to pass water became less 
Iroiiucnt, and the urino gradually assumes its normal characters. Gen- 
erally speaking, however, some amount of irritability of the bladder re- 
mains for a considerable jieriod, and any indiscretion on the part of the 
patient is liable to be followed by a return of pain and other symptoms. 
Tho condition of the urino requires some further notice. In the 
milder forms of cystitis the color of the urine is normal, but the fluid 
itacif is cloudy when passed. The reaction ia acid, but is apt to become 
alkaline after the nriue lias stood for a few hours. The sediment is con- 
siderable in quantity, cloudy and easily miscible with the urine on stir- 
ring. It consists mainty of mucus which has been poured out in 
increased quantity. Under the microscope numerous epithelial cells 
from the vesical mucous membrane and smaller granular corpuscles can 
be abundantly demonstrated. After the urine Los stooti a few hours, 
crystals of the ammoniaco-mugncsiau phosphate make their appearance. 
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In tlie seTcrer forms of cystitis the urine is at first cloudy and dnaky I 
yellow in color, Tho cloudincsa is due to the presence of pus and mucua. 
The sediment is gi-eenish yellow in color, and adherea to the contuining 
vessel. The reaction of the urine is alkaline. Albumen is present in a 
proportion corresponding to the pus present. The urine contains a coo.- ^ 
aiderable quantity of carbonate of ammonia. The sediment consists of.J 
pus mixed with crystals of the ammonioco-magnesian phosphate, and] 
amorphous phosphate of lime. Blood-corpuscles, urate of ammonia, andl 
numerous epithelial cells from the bladder may be likewise present. Ina 
the advanced Btages of severe cyatitia, the urine becomes much darker ir 
color, owing to the disintegration of the blood -corpuscles by the carbo 
nate of ammonia. The urtne has a strongly ammoniacal ana ftetid odoi^ " 
and sometimes contains sulphnretted hydrogen or sulphide of ammonium 
in sufficient quantity to blacken a catheter. Albumen, the coloring 
matter of the blood, and carbonate of ammonia are present in consider* 
able qaantity. 

It is often a point of some difficulty to decide whether the olbumeo 
in purulent nrine is derived solely from the pua, or is a symptom of co- 
esistisg disease of the kidn^s. Such a question would assume consid- 
erable importance in cases of stone in the bladder, with acute or chronic 
cystitis as an accompaniment, and symptoms pointing to some affection 
of the kidneys. The quantity of albumen, however, derived from liquor 

Suris is comparatively small ; the jjresence of a large quantity would in- 
icate serious disease of the kidneys. The presence or absence of tube- 
casts would assist the diagnosis. Should the inflammation extend alon? 
the ureters to the kidneys, pus will bo found in increased quantity, and 
the deposit will also contain the irregularly shaped epithelial cells of the 
pelvis and infundibula. These and other varieties in the appearance of 
the urine depend on the condition of the kidneys and mucous membrane 
of the bladder, and the exciting causes of the attack. Though the urine 
is discharged in very email quantities at a time, the total in twenty-foar 
hours may equal the normal amount. 

^Vhen pus and mucus exist in the nrine in emidl quantities, it is di£«^ 
ficult with the unassisted eye to distinguish one from the other. Fi^'' 
however, may be distinguished from mucus, when diffused through m 
fluid, by rendering the latter opooue. Urine containing pus is more or 
leas turbid and mUky when passed, but after it has stood for some time 
the pns subsides to the bottom of the vessel, and the fluid resumes ita 
transparent character. If mucus be present likewise, the pus is found 
lying oil tJio mucus, and presents a much yellower tint ; it is also quitftj 
opaque.* whereas mucus is more or less transparent. 

The microscope affords at once the most ready and certain mode 
detecting the presence of pus in the nrine. The pus-corpuscle ia spberi- 
cat, granular on the sunace, and yellowish in color; ita diameter is 

I^th of an inch. It is about ouo-third larger than a red blood-disk. 
I the urine be acid, the nucleus of the pus-corpnsclo may be seen with- 
out the aid of reagents. Should, however, the peculiar shaped uucleae 
not he clearly detected before the addition of acetic acid, a drop of that 
fluid, by rendering the envelope of the corpuscle transparent, will iii- 
stantly bring it into view. The characteristic nucleus of the pna-globule 
is ordinarily tripartite, sometimes quadripartite, more rarely only bipar- 
tite ; each division of the nucleus ia biconcave, and meoauree about ;i^th 
of an inch in diameter. 

The only bodies with which the pua-corpuscles, when passed in connj 
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Bider&ble quantity with the urine, can bo confounded, arc young itpithe- 
linm eciilea. These, however, are readily distinguished by their Golitury 
nucleus ; uUhough a pus-corpuscle may occasionally be fouuil in which 
only ouo undivided qucIcuh i^ to bo Geeu, it will be lost amid the numbers 
which present their normal tripartite nuclei. It is probable, however, 
tJut the epithelial cells become transformed iuto pus-oorpuscies. ' There 
ia DO strict lino of demarcation between the cor^uHclcs of mucus and 
those of pus ; they pass, by insensible gradations, into each other. The 
corpuscles of mucus, however, usually contain only a single nucleus, and 
they are somewhat larger and more re^lor in outline than those of pus. 
When solution of potash or ammonia is added to pus, a viscid mass is 
furmed by the mixture. 

A copious sediment, apparently resembling pna, is sometimes pro- 
duced by the presence of triple phosphate in the urine. The nature of 
the deposit is shown hy the rapidity witii which it is dissolved in nitric 
acid, and by the shape of the crystals when a little of the Iluid is placed 
beneath the microscope. 

Urine containing pus may have an acid or an alkaline reaction. In 
the former case the pus ordiuarJly owes its origin to pyelitis, in the latter 
to cystitis. If urine, very turhici from the presence oi pus, be allowed to 
stand for u while, it becomes clear, and throws down at the same time a 
more or less abundant sediment ; the supernatant Iluid freciucntly baa a 
peculioi- greenish yellow tint, and contains albumen. The importance of 
aeterminmg whetlier the albumen in purulent urine ia derived from the 
liquor puria or directly from the blood, has been already alluded to. 

The morbid appearances of acute catarrhal inflammiitiou of the 
bladder are the same as those produced by the same disease in other 
mucous membranes. Wo find, as in coses of enteritis, hyperieniia, swell- 
ing and softening of the mucous membrane ; the redness being more or 
less uniformly distributed, or appearing in streaks or patches. The sur- 
taCG of tho membrane is covered by a copious muco-purulent secretion ; 
it readily bleeds on being scraped, and it often exhibits minute orosione. 
The inflammation may extend over tho whole inner surface of the 
bladder, or be limited to some particular part of Jt ; that part which ad- 
joins the nock of the organ is moat prone to bo affected. When the in- 
flammation has been very sevoreanahaalastedforsomo time, tho mucoua 
membrane becomes still more swollen, and its folds project considerably ; 
it losoB almost all its epithelial covering, and exhibits numerous patches of 
eztravasated blood. Tho muscular cout is also seen to be thickened, and 
abscesses are occasionnlly found between it and the mucons membrane. 
Some of these may have burst into tho bladder, or esterniilly beneath 
the peritoneum. In the croupous and diphtheritic forms of cystitis, 
layers of false membrane are found adhering to the surface, or the deeper 
layers of the mucoua membrane are inliltrated with plastic material, and 
in atldiiion to detachment of epithelial colls, necrosis of largo portions of 
the mucous membrane haa been occasionally observed. The layers of 
£aUe membrane are often coated by phosphatio deposits. They may be 
expelled during life,' and be mistaken for structures of another kind. 
These flakes of false membrane may bo found to extend for some dis< 
tanoe into tho urethra or oven into the ureters. 

' For a ehort oi-count ot tlio ii 
of cabnThnl inflamniBtion of i 
Bpi. Soa. Trans., vol. i.. 973. 

* See DiscUHsion at Pntli. Soc., London, reported in Medical Times and Ga> 
a«tte, 18INI, vol. it., pp. asi, 6T4. 
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Ih ia frpf^ncntly (iifficnlt to decido as to tho existence of ulcoration 
when i-esuiting from iuflammation ; but there is always rcasun to euspect 
it whcu disease of the bludder lias been of long continuance, wben blood 
ia found in tho urine, and tho pain is estensive and increasing. The 
ulcerative process is attended with constant pain and irritation, keeping 
up the desire to void tho urine, which is uover suffered to accnmufate " 
while, at the eume time, increased difiiculty and pain generally attei 
micturition. 

The nock and base of tho bladder arc the regions in which ulceration 
most commonly occurs, and the process may spread over a greater or less 
extent of the mucous membrane. The ulcers vary in shape ; sometimeB 
they are circular with n well-defined edge, sometimes they are irregular 
in outline and present ragged and puckered borders. The walla of the 
organ generally become thickened, and tho muscular fibres, denuded of 
their mucous covering, stand out in strong relief. Caeca are recorded in 
which ulceration has extendedeodeeply into tho substance of I lie bladder 
as to cauao perforation of its parietes and extravasation of urine into the 
abdomen. In these cases, lifo is soon destroyed by peritoneal and cellu- 
lar infiammatiou. But when tbe ulcerative process extends to tho other 
tunics of tho bladder, it usually happens that it is accompanied by effu- 
sion of lymph, from adhesive inflammation exterior tu the ulcer, by 
which process the bludder becomes united to tho neighboring parts, and 
tbe escape of urine is prevented. In these instances a conimnnicatioii is 
sometimes formed between the fundus of tho bladder and the ileum or 
the sigmoid flexure of the colon, or between the under surface of the 
bladder and tho rectum ; in the former of which cases, tlie feces pass 
into tbe bladder, and through the urethra ; while in the latter the urine 
generally passes into the rectum, and is voided with the feces, 

Mr. Wilson ' savs, "I have preserved the bladder and ileum of 
son, which had aabered fifteen years before the death of the patienL, 
Ulceration to n lurge extent had taken place in this connected part: and 
for the whole of the above-mentioned jveriod . the feces readily passed from 
the ileum into tho bladder. The patient died when sixty-eight years of 
age. Being a female, the shortness of tho urethra had allowed tho aub- 
stances which passed into tbe bladder a tolerably free escape, and no cal- 
culus formed." Dr. Gross records tho case under his care, of a clergy- 
man, eighty-five years of age, from whoso bladder fecal matter haa been 
discharged for upwards of a quarter of a century. His health, with the 
exception of an occasional attack of colic, has been excellent during aJ' 
this period. The passage of feces by ibis route was at first intermittent 
bat of late it has been almost constant. 

Ulceration between tho bladder and rectum is a somewhat rare 
rence. Mr. Coulson met with a case of a gentlemen, let. sixty-two, in 
whom tho feces found their way into the bladder, and were passed b] " 
urethra. He complained of frequent desire to make water, which 
attended with smarting and scalding during its passage. IIo had also 
great distention about tho lower pai-t of the abdomen. Micturition i ' 
usually followed by severe darting pains at the end of tho penis, and 
the eseapo of ilatns through the urethra. Tho urine, which was a 
and albuminous, contained much feculent matter, with a good deal 
mucus. It was clear that in this case there existed a communication 
between some portion of the intestinal canal and Iho bladder, throagh 
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which the feces pnssed; and, durins their ovacnul ion, the puin vaa 
intense. The bowels were pretty rceuTar ; the motions were oftmi solid ; 
luid tbeir passage tiu not attended with pain. Tho treatment which 
was adopted consisted in the use of &nppositories and other sediitives, eo 
aa to keep the rectum and bladder in as quiet a state as [rasuiible. Soma 
time after, when the fistulous opening seomcd to bo closed, and the general 
health was m«ch improved, hsemoptysia occurred. Outing the treainient 
pnrsucd for the relief of (hia attack, there were conataut feculent dis- 
charges from the bladder attended with great eihauslion. 

Aft<*r this attack, the balance of the circulation was never restored ; 
tympanites occured, with distention of the colon to an enormous magni- 
tude ; ascites followed the inflation of the colon, serous diurrhaii and 
anasarca supervened, and in a few months afterwards the patient died. 
For sorac weeks prior t» death the escajie of feces through the bladder 
had altogether ceased.' 

On dissecting back the integuments, and laying them open, the dolon 
presented the appearance of a largo tromboou, amaiinglj distended, and 
stretching across the umbilical region, with ita sigmoid flexure, equally 
large, in the left iliac fossa. The space above its lino was occupied by 
on enlarged liver, and that below by the small intestines. The omentum 
\raa shrivelled, and drawn across to the right iliac fossa, where it was 
adherent to the parietcs above the intenial abdominal ring. The itori- 
toneum was nniyeraally opaque and injected. The sigmoid Bex iiro of the 
colon, the ileum, and the caecum, with its appendix, were each and all 
adherent, rn >nassc, to the fundus of the blaadcr, and involved in a gen- 
eral thickening of the surrounding textures. The bladder, with the 
ntlherant intestines, was removed, and a particular dissection revealed 
the following appearances. 

The colon liypertrophied, singularly muscular, and in circumference 
about the size of a man's arm. was. together with a convolution of the 
ileum, and the appendix creci, adherent to the fundus of the bladder. 
The natural calibre of the gut was iiBi»eded by n contraction or stricture, 
which commenced inferiorlv in tlio rectum, about a forefinger's length 
from the anus (just at tlio "base of the triangle formed by the vesicultn 
seminalcs), and extended upwards for about two inches, barely admitting 
the entrauoo of the little finger. A section of the gut in this part 
resembled scirrhus: and the glands were, with the surrounding tissues, 
thickened immediately above thia stricture; the coats of the bowel were 
etadded with ulcerations and openings loading into a channel which 
Bcparnted the bladder fi-oni the intestine. Tina ehimiiel was, in fact, a 
fecal abcess, situated beneath the reflected portion of the peritoneum, 
between the bladder and bowel. It was degenerate in structure, lined 
with a dark membrane, and filled with a muco-purulent secretion. It 
opened anteriorly into the fundus of the bladder; above, into the colon; 
below, into the rectum; and posteriorly, through the colon into the 
ileum; so that there was a false passage, by which the natural course of 
the colon was diverted, and forced between the bladder and strictured 

Cart of the intestine down into the rectum below, and at the same place, 
y means of a fistulous opening into the bladder, in front. The orifice 
of thia fistulous opening within the bladder was curtained by a fungous 
growth or thickening which overhung it like a valve. Thus, exactly 
at thia point of the fecal abscess, there was this strango lesion, the 
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colon, the roctnin, and tho ilenm— ^ach, conjointly with the fecal 
posaeBsing one common entrance into the bladder itself. Within tba 
bladder, the rugiE< of the mucons membrane were vascalar, and the 
muscular coat wjia considerably hypertrophied. 

In another case under Mr. Couison's care, a communication existed 
between the fnndue of the bladder and the colon, just above a Etrictare in 
the sigmoid flexure. The patient complained of a deep-seated dnll pais 
in the lower part of the abdomen, extending from the pubes to the sacro- 
• iliac Evmphysis on the left side; he said he had been affected with pain 
in the bowels for nearly twelve months: and he also complained of con- 
fiideruble uneasiness in the urethra, and of a bumins sensation towards 
the extremity of the penis. The urine was high colored. On pressing 
the hypogastric region with firmness, he suffered considerable aneaanese; 
his tongue was dry, a httle furred, and of a brownish hue ; his pulse was 
quick, about 110, and rather firm. He was bled from the arm to eight 
ounces; a dozen leeches were applied to the perineum, and a blister to 
the lower part of the abdomen; a purgntiTe was administered. On the 
following day, the pulse was softer, and the urine high-colored, with • 
very considerable deposit of a purulent kind, and of a very fetid smell. 
Liquor potaesfe and extract of hyoscyamns were then given. On thfl 
following day, the urine contained a considerable quantity of feculent 
matter, which led to the conclusion that there was ulceration of the 
intestines. Flatus was also passed through the urethra; stools, Toided 
per anum, were always loose, and the patient said he had not passed a 
solid stool for a considerable time. On examination per rectum, the 
finger could not reach any ulceration or stricture; and it appeared that 
no urine had ever passed per rectum. The pain and uneasiness increased; 
and the treatment was confined to giving various forms of opium. The 
strength of the patient gradually decreased, and he died worn out by his 
BuSenngs. On examining the body a stricture was found in the sigmoid 
flexure of the colon, and above the stricture there eiistcd slight adhesion 
with the fundus of the bladder, toward the left side. There was an open- 
ing through the stricture, about the size of a goosc-quill, through wnick 
some feces passed into the rectum ; but from the narrowness of this ori- 
See it was impossible that any solid feces could pass. Two inches of the 
intestine above the stricture, ua well as part of the fundus of the bladder, 
appeared gangrenous, and in a state approaching to sloughing; the coats of 
the bladder were thickened: the bladder itself was not bigger than a large 
orange ; and from being much thickened, it appeared incapable of further 
distention. 

This case is a good illustration of the effort which the syptem at times 
makes to evacuate what is eitraneons by the most direct passage, whea 
there exists an obstacle to its expulsion in the natural way. The more 
usual course, however, is, that ulceration gradually extends over a con- 
siderable portion of the mucous membrane, and then the muscular atnic- 
tiire is shown more clearly than any dissection can exhibit it. In the 
progress of the ulceration, disease commonly manifests itself in one of 
the kidneys; and more frequently in tbe left. This is indicated by pain 
in the loins on pressure (for the pain is never severe), by shiverings, sick- 
ness, and the albuminous state of the urine. At this stage, large qnan- 
titles of pus are voided with the urine, and tbe latter ia tinged with 
blood. 

With ulceration of the mucous coat there is generally combined 
bjpertrophj ot the muscular coat, and a contracted state of the bladder. 
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Tliei urine, bo longer contained in a viscue capable of dilatation, partly 
eeca|ies involuntarily by the urethra, and is partly thrown bnek n]>on the 
ar«t«rs, which become diluted and tortuoua. The mucons membrane, 
extending upwards along the ureters to the pelvis and the infuudibulaof 
the kidneys, becomes inflamed and rough, and puurs forth a quantity 
of pus. The glandular structure of the kidney undergoes slow absorp- 
tion from pressure. The capsule adheres with preternatiiral flrranesa to* 
the exterior of the gland. Upon making a section of a kidney so dis- 
eased, wo iind that, although apparently of large size, it consists in yreat 
part of dilated tubes, and that the true vascular or secreting part is in . 
smaller proportion than usual. 

Ju another case, where the symptoms had been those of inflammation, 
tlie whole mncoua membrane was found detached in the form of a 
amooth, grayish- white, continuous layer. It appeared to have sloughed 
avroy during life, and to have separated from the surrounding muscular 
tunio. At first it might have l>cen taken for a false membrane of organ- 
ised lymph; but upon closer inspection it was seen to possess traces of 
the normal structure. The bladder, when first divided, seemed to con- 
tain a large cyst or bag of hydatids; for the yellow membrane, partly dis- 
tended with urine, protruded through the cut surface. It was attached 
to the muscular coat both at the neck of the organ and at the entrance 
of the ureters, whore the mucous membrane was rod and congested, and 
more loosely connected than natural to the adjacent structures, but not 
deprived of vitality. Under the microscope the well marked fibres of 
areolar tissue were seen, in which, however, the yellow elastic tissue pre- 
Tailed; the white fibres having in great part undergone decomposition. 

Several similar cases have been reported by various authors. They 
would appear to be instances of the diphtheritic form of the disease. 
Tho Museum of the Royal College of Surgeons of England contains a 
preparation of a saccular membrane, six inches by four, which was 
removed by the supro-pubic operation from the bladder of a patient 
suffering from retention of urine. The outer surface of this membrane 
is Hoccuicnt and in parts distinctly fibrous, the inlier surface gnniular 
and reticulated, like superficially ulcerated mucous membrane. Its shape 
indicates that it lined the whole interior of the bladder, and was thrown 
ofl from it in one piece. This, and other cases sufiiciently prove that 
exfoliation of the mucous membrane of tho bladder really occurs, thon^h 
tlie fact has been doubted. Mr. Spencer Welld hiis met with a case in 
which nearly the whole of tho mucous membrane of tho bladder wae 
passed through the urethra by a woman, six weeks after a tedious labor. 
The patient recovered, and could retain her nrine for some time, but 
lost tne power of expelling it. The exfoliation was attributed to the 
caustic action of the urine, which had become ammoniacal from reten- 
tion. A similar case was communicated to tho Obstetrical Society (July 
lat. 1863) by Dr. Martyu. In another case, which occurred to Mr. Maun- 
der,' doubts were expressed as to the real nature of the membrane, indeed, 
the examiners appointed by the Pathological Society stated that the 
specimen formed no ))art of the bladder of a woman. This decision 
was, however, subsequently reversed. The circumstances of the case 
were all favorable to the woman's statement. She had suffered from 
retention of urine caused by retroversion of the uterus. A catheter. 
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introdaced to relieve her, had slipped into the bladder and remained 
there three days. Acate cystitis followed, and had led to the formation 
of the cast. As Mr. Spencer Wells remarked, the possibility of the 
existence of these casts shoold be borne in mind, and it is of great 
importance to understand their real nature, so that retention may be 
gnarded against. When suspected to exist they should be sought* for, 
•and if found, carefully removed. 

If the inflammation reach a high degree, the muscular coat is also 
attacked, presenting here and there gangrenous spots, or even being com- 
pletely destroyed by it. But as the muscular coat is connect^ but 
iooselv to the inner membrane of the bladder, the inflammation does not 
easily pass from one to the other. 

Gangrene is a very rare termination of acute cystitis, but it may 
occur in traumatic cases of the disease. Besides the general symptoms 
of gangrene, the blackish or brownish color of the urine, and* its fetid 
cadaveric odor will sufficiently indicate the state of the case. 

Acute inflammation of the mucous membrane of the bladder cannot 
easily bo confounded with any other affection of that organ. This applies 
especially to idiopathic cases; for in others, connected with the presence 
of foreign bodies, etc., in the bladder, the symptoms arising from the 
cause may, in some degree, mask those which depend on the inflamma- 
tion thus excited. It may be more difficult to distinguish inflammation 
of the mucous membrane from inflammation of the deeper seated tissues. 
Hany surgeons deny the possibility of our drawing such a distinction, 
and, in a practical point of view, it is not of very great importance; but 
when the muscular tissue is chiefly involved, it generally happens that 
the power of passing urine does not exist, and the desire to void it is less 
frequent, as it is not experienced until a good deal of urine is accumulated 
in the bladder, and then comes on in violent paroxysms. Neither is there 
the burning sensation along the urethra which is felt when the mucous 
membrane alone is affected. 

The disease may sometimes be mistaken for stone. The uneasiness in 
the bladder, the frequent desire to make water, and the passage of blood 
with the urine, are symptoms of stone as well as of this affection. But 
in cases of stone the pain is principally experienced after the bladder has 
been emptied, whereas, in acute inflammation of the mucous membrane 
of the bladder, the pain is most intense when the bladder contains urine, 
and it subsides when that viscus is empty; in stone, also, larger quanti- 
ties of blood are passed than in this disease, and the urethra is seldom so 
irritable. The diagnosis will of course be aided by the history of the 
case, and if a calculus be suspected the introduction'of a sound will dear 
off the difficulty. 

Acute inflammation of the mucous membrane of the bladder is a for- 
midable disease, though if taken in time, and treated with energy, it 
often yields under appropriate treatment. The main indications to be 
fulfilleKi are: — the removal, if possible, of the cause, and the relief of 
the pain and symptoms of irritation. In cases where the cause cannot 
be ascertained,'or where either it cannot be removed, or its effects con- 
tinue after removal, the main object should be to prevent the inflamma- 
tory process from extending to the deeper seated tissues or to the ureters; 
and this can be attained only by the adoption of energetic measures. 
Venesection, as recommended by Dr. Gross,' is seldom necessary, but in 

^ Gross, loc. cit., p. 22. 
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severe attacks leeches may ba appticil to the periucum, or over the pubeSi 
accordiug to the eapeciul scat of the pain. A brisk saline cathurtic fliould 
be 1(1111111 iste red. After tlie boweh huro beeu Irocly opened, the patient 
abould be ji) need in a hot hip-bath for ten minutes or a Quarter uf un 
hour, twice or three times a day. During the intervals, hot fomenta- 
tions or liueeed meal poultices should be applied to the hypogastrio 
region. 

At an early stage, morphia is a most valuable remedy, given in suffi- 
cient doses to allay the pain about the bladder and along the urethni, as 
well as the frequent desire to paea water, ThoBO are the symptoms which 
particularly distress the patient, and if not mitigated Ihey soon wear out 
hisetrengCh. When the pain and spa^m are very distressing, and tbc 
nervous 6}'niptom8 predominate, morphia administered by subcutaucuua 
injection n' ill often afford more relief than if given in any other way. 
The same remedy may also be used in the form of injection or supposi- 
tory. In milder cases, extract of henbane may bo given in full doses. 

The bowels must he kept gently open by means of the mildest luso- 
tirea. The effect of any irritation of the lower intestines on tho bladder 
points to the expediency of using castor oil, or any other gentle evacuant. 
Stimulant injections into tho rectum must for the same reason be avoided, 
bat an oncma of simple water may he used to keep the rectum empty, and 
it will also relieve the tenesmus. 

M. Civiale justly remarks that one of the moi^t important points in 
the trcuitment of acute inflammation of the bladder is to keep tho organ 
in a state of as perfect repose as possible. If tho functions of the blad- 
der could be completely suspenaed, and tho eontractiuna necessary for 
the expulsion of urine avoided, the disease would lose a great {lart of the 
J — Tcr which accompanies it. Henco ho recommended that we should 
Tally watch the condition of tho bladder, and as eoou ns urine begins 
ncutnuhitc, even though the patient experience no great desire to 
_^ I water, an instrument should be introduced. This is excellent 
■■ imce, and should be followed whenever any symptoms of retention of 
urine manifest themselves; but the pain and irritation produced by the 

^ inv instrument along tlie uretlira ai'o so severe, that it would 

oe onadvisable to employ the catheter with the sole object of keeping the 
bladder empty. Should, however, retention occur and no relief be 
obtained by tlie use of the warm bath, warm fomentations and narcotic 
remedies, a catheter should at once be introduced, and an elastic insti'u- 
ment is to be preferred. This should be well oiled and passed along the 
nrethra wJtli the utmost gentleness, and only a small portion of its 
extremity introduced into the bladder. Should the attempt fail, owing 
to spasm at tho neck of tho bladder, a silver catheter, well oiled and 
wsrmed, should next be tried. Tho previous subcutaneous injection of 
morphia will, in such a case, much facilitate the introduction of the 
iogtrument. The catheter should not be retained in the bladder, hut 
should bo re-introduced from time to time if necessary. The bladder 
must not be allowed to become distended, for not only would such dis- 
tention aggravate all the symptoms, hut decomjroaition of the retained 
Drine would be very likely to ensue, and thus another source of sciious 
tfnischief would bo ai]dcd to those already in existence. When tho active 
sTmptoms have abated, it will be advantageous to apply couuter-irrttation 
uwve the piibcs. 

In the treatment of these cases, however, we find that no remedy, 
opium or morphia perhaps excepted, long retains any influence over the 
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diEeaee. The practitioner must be provided with a variety of agents, so 
OS to be ready to substitute one for another when it loses its effect. Infu- 
sion of diosma in the proportion of an ounce to a pint of water, small 
doses of copaiba and essential oil of cubcbs, infusion of hops, and ths 
alkalies, wilt, alt in their turn, be found useful. 

To the diet of the patient the greatest attention should paid. Ani- 
mal food, wine, spirits, and acid drinks, should be interdicted; the diet 
should be light, consisting of bland, farinaceous food; and the drink 
should be water, teas t-and- water, linseed tea, and milk; but not to such 
an extent as to increase, in any very considerable degree, the secretion of 
urine. Tlie patient should also be kept as quiet as possible, and in a 
rather warm temperature. 

Dr. George Johnson ' has lately recommended an eicluflively milk 
diet for patients suffering from all forma of cystitis, and the cases which 
he has cited prove that very satisfactory results have been obtained by 
the adoption of this regimen. It is, liowever, adapted rather for the 
subacute and chronic forms of cystitis than for the acute disease, in treat- 
ing which we should, for obvious reasons, aljstain from administerinr 
large quantities of fluids. Diminution of the acidity of the urine is, (3 
course, an important indication to lie fulfilled, hut an undue increase in 
quantity cannot but aggravate the distress of the patient. Milk, hoir* 
ever, will bo found very suiLable as the patient's ordinary drink, but bfl 
should not be encouraged to take more tlian la abaolutety required in 
order to assuage his thiitit. With the milk may he advantageously com- 
bined an equal part of soltzer or other alkaline mineral water. Aa the 
more acute symptoms gradually subside, the diet of the patient may be 
improved, but all stimulants should be carefully avoided. When the 
patient is convalescent and able to return to hig ordinary avocationa, he 
should be cautioned against exposure to cold and moisture, rough or vio- 
lent exercise, or any influence likely to cause a return of tlie disease. 

In dealing witti cases of cystitis, certain modifications, varying with 
the exciting cause, may berequii-ed in the treatment. Wlien, for instance, 
the disease is due to tlie pi'esence of a calculus, we must endeavor "~ 
relieve the acute symptoms before attempting any operative procedi 
for the removal of the stone. Rest in bed is especially indicated. 
that form which is caused by cantharidcs or turpentine, the warm b&l 
warm fomentations, morphia by the mouth or in a suppository, a 
demulcent drinks, will usually suffice for tiie relief of the symptonu. 
Camphor also has been especially recommended; it may be combined witJi 
the morphia. When the inflammation occurs in a gouty or rheumatic 
subject, cotchicum will be li kely to prove advantageous, and if in such acase 
the symptoms be very severe, small doses of calomel combined with opium 
may be given every few hours. When the inflammatory action haa 
extended from the urethra or prostate gland, leeches and hot fomenta- 
tions to the perineum are especially indicated. When the disease hai 
spread from the rectum, vagina, or other organs, the treatment must bA 
airected to the parts primarily affected. W^en the case is complicated 
by the presence of a stricture, we must wait until the acute eymptomi' 
have in some measure subsided, and then treat the obstruction either by', 
dilatation or internal urethrotomy. The presence of a stricture, howeveif 
would he an additional reason for the prompt introduction of a catheter 
whenever eymptoms occurred indicative of retention of urine, li " 
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cases of cystitis, inquiry eliould be made aa to the possiblo jireecnce of u 
foreign body in the oladder. 

The prognosia of tho disease is faTorable in the majority of cages, but 
Tery imiavorabte if tbo ulcerative stago once sets in. Ihifi is uauully 
indicated by the coQtinuanee of the pain of tbo bladder oa motion, and 
in making water. If, tlicrefuro, tlio ))uiii bo not eiu-ly Gubdiicd, little 
hope can be indulged of a auccosaful termination. By judicious luuaiige- 
ment, life may be prolonged for some time, but the patients aro ee-ldom 
cured, tho bladder being in a state unlit to perform its functions, and 
the morbid cliangea having eitended along tlie ureters to the kiilneys. 
When the inflaminatioii spreads to the mucous lining of the ureters, the 
pelvis, and tabular structure of the kidney, it is attended by a profuse 
discharge of mucus, purulent matter, and enithelium. 

The symptoms of ulcoration of the bladaor, accompanied by an affec- 
tion of tne kidney, aro well illustrated by the following cases which 
oocnrred in Mr, Coulson's practice: 

Cask I. — Mrs. M., wt. 30; was supposed to bo laboring tuidcr symp- 
toms of Rtone. She had freauent desire to make water, and shooting 
pains in tiio region of tho bladder, much increased by walking and exer- 
cise of every kind. Tbe urine was acid, and contained some slircds of 
lymph or mncus. No blood or gravel h:Ml been passed. On sounding the 
patient, the instant the instrument was introduced into the nrethra, the 
pain became much aggravated. No stone could be felt. Tha pulse was 
small and quick, the skin dry and rough, tho tongue white, tho ooiintc- 
uanco anxious, and indicative of much suGFering. Anunfavorableopinion 
of the ease was expressed under the belief that there was ulceration of 
the bladder. She nad been in this state two months, and various reme- 
dies had been tried. The use of pareira brava was suggested, first in tbe 
form of infusion, then in that of decoction. For the first sis weeks 
leeches were occasionally applied to tho hypogastric region, tartar emetic 
ointment rubbed in, and at night a thin starch injection, with twenty 
minims of Battlcy's sedative solution, was given. Mra. M. then tried 
the decoction of pareira brava, which she continued till about two months 
prior to her death, when, perceiving more mucus in the nrine than usual, 
and occasionally blood, a smalt quantity of balsam of coiiaiba was added 
to the mixture. This brought on sickness, and deranged the stomach so 
much that thenceforward she was obliged to desist from the decoction. 
She now had eickness and nausea; pus was voided with the urine: there 
van complete loss of strength, emaciation of body, and hectic Dushes; 
and six months from the date of tho first visit death put an end to her 
sufferings. It should be observed that, for a few days prior to death, no 
pua had been voided with tho urine, and tho pain and frequent desire to 
make water, for tho ouly time during her long illness, had almost sub- 
sided. 

The body was cicaminod within fortv-oight hours after death. The 
bladder was not thickened or contracted, but completely divested of its 
mncos membrane, ito dissection conid exhibit the arrangement of the 
muscular structure so well as it was seen in this case. One s^wt, the size 
of a shilling, towards tho fundus, was black and almost gangrenous. 
The nlceration had not extended to tbo urethra; but its lining membrane 
was highly inflamed. The right kidney was in its natural state, but tho 
left kidney was ulcerated, and its interior filled with pus. The renal 
extremity of the left nretcr was blocked up by a detached portion of the 
substance of the kidney. 
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Cask 1L — Deborah Mnltodaj, set 46, complained of great n 
pain in tbfl lower put of the bdlT, «id frequent d«8ire to Toid Brine. 
After the bladder was emptied, the' pain and sneadoeas asoallf sabsided. 
Theso fivmpioms were at first relieved by the nae of the decoction of the 
p:irein 'brsTa. The pain became verr'acote, the desire to make water 
more freqamt; the urine contained a good dtal of pue; and on two or 
three occasions, it waa tinged with blood. The palfo was small aod J 
qoick; theoonotenance ^eand aallow; and there was onaciation of tho j 
body, with occasional ahiTerings and cramps. She had no pwn in the J 
loins, and there was no eickness nntil about ten days prior to her death, r 
when i t was rery distressing, and of some days' contmnance. On Friday, I 
Jo^ 2t!th, she was seized with paraiygifl, and expired on the following 1 
Taeaday. Twenty-four hooia aft^' ifeath the body was examined. The J 
mncoos membrane of tho bladder waa nlcerated in aeTeral ^pK>ts, bat waa j 
not ta extensiTely destroyed as in the preceding case. The bladder, 1 
which was thickened and contracted, contained a good deal of piu. Tlie I 
rigbt kidney was in a state of atrophy, and chalky matter was deposiud [ 
in ita interior. The nrethia was inflamed, bnt not nlcented. i 

Cabs III. — George Scandreth, set. 56, tailor, complaioed of freqoott i 
desire to pass nrine, of great pain in passing it, a seeding EeosatioQ in 
the urethra, and of pain above the pobes and across the loins. Tho niinc 
was high-oolored, and coutained numerooa fine shreds of lymph; it was 
also acid, scanty, and albaminoas. Some soothing remedies were ordered, 
and for a time dimioi&bed the pain, bnt had no other effect npon the dis- 
ease. The patient became gradually worse, and in two months be died. 
On examination, the mncoos membrane of the bladder was found almoat 
completely destroved, minate filaments hanging loosely from its inner 
furfiice; tno bladder was contracted in size, and a little thickened; the 
lining membrane cS the urethra highly inflamed and nlcerated aboot the 
memoranooj portion; the prostate not enlarged; the left kidney in a state 
of skeration, and containing pas. 

Oass IV. — Villiam Darid Sadler, kL 17, of a delicate con^titntioB, 
and light oomplexion, applied at the General Digponsarr, laboring under 
un affection of the bUdder. He eaid that about seren months previooaly, 
in making water, he fim felt pain, which lasted for some minDtea, and 
then disappeared. Since that time, this mnptom had nerer left him. 
Occasionally he was snddenly seized with a Parting pain Ttexr the aet^ of 
the hladd<^, accompanied with an irresistible desire to make water, after 
which the pain subsided, and he felt easier. These attacks xaried in fre- 
qneocy — sometimes occurring every hour or oftener, at other times at 
kmgcr interrals. The urine was turbid, voided in small quantities, and 
extremelr add. The appetite was good; the general health not mnch 
demgc^; the pulse quick; the toi^e white and dry. Two or three 
time* a eonnd was iotrodnoed, with gnat pain, but no stone coald be 
felL Alkalies and byoecyamns; smalTdoees of cobebs, with carbonate of 
potash; the decoction of'patein brara alone, and in combination with 
small doses <d oopaiba, mucilage, and hyoccyamos, were tried, but with- 
out benefiL 

The patient ceased to attend; bnt be died a short time afterwards, 
and the medical man who examined the body informed Mr. Coolaon 
that there was ulceration of the bladder and disease of the left kidney. 

Cash V. — Charlotte Mason, rL 66, a married woman without faznily: 
much Eubject to pains in the limbs, was sdsed in the month of March 
with freqnent desire to Toid urine, always attended with great pain, and i 
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a burning heat in the urethra: the pain continued for some time ftft«r 
the urine was passed, eo that sne could ecotcely stand or Bit down ; she 
hftd great pain in her hack and the lower part of the abdomen, headache, 
and at times pains in the left hip and leg, great weakness, trcmhliug, and 
general debility. During the night eho was generally obliged to micturate 
loar or five times; the urine was alkaline, of a liglit straw color, and lat- 
terly contained a good deal of pus. The disease resisted all the remedies 
which were used. Morphia alone gave her relief. Sho gradually lost 
fl<!ah and strength, and died on the 30th of the following December. On 

Cost-mortem examination the whole of the mucons membrane of the 
ladder was found to have been completely destroyed by ulceration. The 
left kidney was also in a state of ulceration, and the lining membrane of 
the left ureter, to the eitent of two or three inches, close to its vesical 
extremity, wiia thickened and lined with coagulable lymph. 

In thcao cases there was evidently somcthmg more than simple ulcer- 
ative inflammation of the mucoas membrane; but they are related becauBe 
they appear to be instructive. 

Dr. ['rout, in alluding to these coses, considers them nearly allied to 
irritable bladder dependent on organic mischief in the kidney. "The 
urine in these cases, ' Bays Dr. Prout, " is generally acid, of a pale green- 
ish wheylike color, opalescent, from the presence of minute epithelium 
or mucus; of low specific gravity (^that is, genenilly below 1.030); often 
serons, but rarely bloody. Sometimes, on oeiug heated, it deposits the 
phosphates; but the urate of ammonia is seldom so abundant as to be 
spontaneously separated on the cooling of the urine; and when thiscir- 
cnmstonce docs take place, the color of the sediment, instead of being 
yellow or rod, is usually of a grayish nahy tint. After standing for some 
time, the nrino becomes clearer, but seldom acquires perfect transparency, 
even by filtering; and the peculiar sediment in general is very easily 
remixed on shaking, 

" In conjunction with these appearances of the urine, the patient 
usually complains of the following eymptoms: there ia a frequent and 
urgent desire to pass water, the period varying from one to three hours, 
■nd ibe quantity from one to two or three ounces, both by night and by 
day. At the rnoment of passing water, and for some time aitcrwards, 
there ia an uneasiness, sometimes amounting to severe pain, felt along 
the whole of the urethra, but particularly just behind the scrotum; ana 
of this aneaainesB or pain, a sense of burning or scalding is one of the 
elements. There is no mechanical impediment to passing the water; and 
in the earlier stages, after a short time, the whole uneasiness subsides, 
and the patient remains <|uite well till the period arrives when he is called 
npon, as before, to empty the bladdr. As the disease advances, all these 
symptoms become auguiented. The unnatural properties of the urine, 
and of the mucous deposit, increase; the symptoms, and particularly the 
calls to pass the urine, are more urgent and frequent; the general health 
and strength, which from the commencement nad been disordered and 
enfeebled, now daily decline, and the patient becomes emaciated, weak, 
and irritable, and more than ever susceptible of the influence of atmo- 
BphoHo changes. During the whole of this period, there is but little 
unea^iiness felt in the region of the kidnep, and what little there may be 
ia ueuatly refened to weakness. On minute inquiry, patients will some- 
times admit the existence of a dull aching sensation iu the loins, and 
occasional darting pains down the course of the ureter, and oven to the 
testicles, etc.; but ttieso are so trifling compared with the bladder sensa- 
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tions, that they are seldom oomplained of, unless particalarlT inquired 
after. The termination of the complaint is Tarioos ; most fi^aenijy, 
periuuMy as f oUows : 

''The pulse ^ndnaDr becxnnes more weak and feeble, and the 
stomachy from bemg weak and disordered, often rejects what is taken, 
80 that the pitient is Teiy apt to be sick after eating. At the same 
time the nnne, thongfa not improxed in qoalitTv is diminished in 
quantity, and the calls to pas it are in consequence less frequent. The 
patient complains of nothing, but he d^y becomes mcne inaifferent and 
cUow^; as the sickness increases, the urine is stiU further dimmished in 
quantity ; at length ererything is rejected, the secretion of the urine 
cesses altogether, and the patioit expires, seneraUr in a comatcne state. 
Occasionally the tomination is more sudden and unexpected; and in 
such instances, inflammatoiy symptoms hare been generally snpennduoed 
from exposure to cold or some otner exciting cause. Xow and then the 
patient beocmies phthisicd — in short, the fatal termination, though 
always certain, may be Tarious, and depends upon the peculiarities of 
the patient's constitution, and accidental cireumstances. 

'^Sereral of the cases described by Mr. Coulson, under the denomi- 
nation <rf acute inflammation of the mucous membrane of the bladder, 
aeem to me to be nearly allied to this form of disease. I hare reason to 
belicTe that the present disease often exists for reai? in a chronic form, 
and ccmfined chiefly to the kidney ; that when the degenerating process 
reaches and attacks the bladder, it sometimes assumes, eithor ^mtane- 
ously or from accidental dreumstances, a more acute form, ai^ tenni- 
nates fatally, like those described by Mr. Conlson« with complete 
of the mucous membrane of the bladder, etc^ 



These remarks are worthy of consideration, but there is one mark of 
distinction sufficiently prominent to enable a dia^ods to be made be- 
tween the affection above described and irritable bladder dependent on 
organic disease of the kidney ; and that is the intense pain which attends 
inlammation and ulceration of the mucous membrane of the bladder, 
and soon exhausts the strength of the patient Xow in irritable bladder 
depeudent on or^ganic affection of the kidney, there is sometimes, but 
not always, pain m passing the urine ; the frequency of making water is 
the most distressing symptom ; and even when pain exists, it is never so 
severe as to wear the patient oat, but may be, and frequently is, endured 
for vears. The intensitv of the pain and the n4)id exhaustion of the 
vitaT powers, mark the distinction between the two classes of cases.* 



■ Dr. Podrazki (ELxadboch der aDg. and spec Chir. redigirt tod t. Pititut und 
BUliotii^ p. 65) in alluding to these remarks, and the cases on wfaicfa they are 
founded, sars : — *' BdlroCh bdieres that, under mcfa cimimstances, the T«sical 
jependent upon ooostitutional distnrbanoe, and in the ma^aritr of 
nr the most ptominent srmptom of catarrh of the pdvts of* the 
kjdnev. with or without tobercnlosis <k that organ (chronic caseous nephritis . 
The catarrh manifests itself in the course of time bv its well-known sfrnptoms. 
especiaDj when the pjelitis has become folly devdoped and the urine is acid a2>d 
ooQtains'a oopioos pwulent deposit. Tlie connection between these affectiODs> 
has been pointed out by Coalsan.^—Archnr fUr Klin. Chiruxg., Bd. x., a 596l 
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CHAPTER VII. 

CHRONIC IHTLAMMATION OF THE UUC0U8 MEMBRANE OF THE BLADDER. 

This ia a frequent disease, and in many respects worthy of serioiis 
attention. It mar arise from a ^rcat variety of causes, and preaenis 
itself in different degrees of intensity. Tlie disease may succeed acute 
inflammation of tlie mucous membrane. In such coses it ia sometimes 
accompanied by nlccration, as lius been stated in the preceding chapter, 
and constitutes a dangerous affection ; but generally speaking tlie inflam- 
mation is subacute or chronic from the commencement, and is charac- 
terized by an abundant discharge of mucus with the urine, whence the 
term vesical catarrh. The disease is rai'ely, if ever, an independent 
affection of the mncoua membrane. In almost every case which comes 
under the notice of the surgeon, ho will, on duo examination and inquiry, 
be able to trace the origin of the catarrh to some co-esisting malnoy, or 
to the forced retention of urine, such retention being due cither to some 
obstmction to the natural flow of urine, or to atony of tho coata of the 
bladder. 

The most common exciting causes, therefore, are stricture, stone, 
and enlargement of tho prostate ; after these come exposure to cold, in- 
dulgence in ardent spirita, diuretic and irritating remedies such as can- 
tharidcs, violent exercise on horseback, and venereal excesses ; the disease 
also exists as a aymptom in connection with many or^nic diseases of the 
bladder and kianeys, and with hiiemorrhoida and otlier diseases of the 
rectnm. In cases of injury and disease of the spine, this state of the 
bladder ia by no means uufreiiuent. Men are more subject to this com- 
plaint than women, and elderly persona more so than the young. It 
would appear to be uncommon m certain countries ; while in others it 
occors more frequently, and, according to some authors, occasionally 
assumes an epidemic character. The disease prevails in this form in 
Eej-pt, and ia due to the presence of a parasite, the Bilharzia b^matobia. 
(See chapter on Hiemalnria.) 

Some jterEona are apparently more predisposed to catarrh of the 
bladder than others ; such are those of irritable scrofulous temperament 
with fair skins, and a tendency to cutaneous affections, more especially 
if they have been accustomed to live freely, or are given to venereal ex- 
cesses, or have suffered from syphilitic affections, or gout. In such indi- 
Tiduals, ei]K>sure to cold ia the most frequent ciciting cause of this 
affection, and those who actually labor under it generally suffer much 
more severely in cold weather. Gouty persons are very subject to this 
affection. 

The symptomB of the disease may be divided into two classes : those 
which belong to the inflammatory element, and those connected with the 
etafe of the urine, the chief of wHich latter class ia the presence of vesical 
mucus in superabundant quantity. 

Tho inflammation itself seldom gives rise to any general symptoms, aa 
fever, etc., while the local aigna are not very well marked, except in old 
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Btanding and Bevero oases, in wMch the inflamtaation may assume at in- J 
terrals a subacute character. I 

In many cases the Gymptoma are mild, and tho patient experienceaf 
little inconvenience ; there ia no pain in the region of the bladder ; but I 
the urine is voided more frequently than is natural, and the passage of 1 
that fluid 18 accompanied by a sensation of heat which extends alone the.l 
arellira, or shooting pains towards the auus, with a sense of weight inl 
the perineum. I 

Cases of this character have been observed to terminate in a short I 
time, or to assume an intermittent form, especially when associated with, J 
hiemorrhoids, or certain ]vetechial affections ; but the duration of the 1 
complaint is uncertain. Old persons mostly retain it as long as the; i 
Ure. I 

At other times the disease assumes a serious character and may proTe j 
fatal, especially in old and weak persona. The obstinacy and danger o£'| 
the complaint mainly depend on trie causes which have produced the ia- 1 
flammation, and upon the extent to which the kidneys are involved. I 

In these severer cases tho functions of the nrmary apparatus are I 
seriously impeded. The bladder ia never emptied in acomplete manner. I 
The expulsion of the urine, and particularly of the lost few ounces, ig« 
more or less painful, according to tne violence with which the abdominal 
muscles and bladder contract. Tho aense of heat in the bladder andJ 
urethra is converted into acalding; the desire to make water become* I 
more frequent, and is attended by violent straining efforts ; and retention 1 
sometimes takes place from obstruction of the urethra by clots of iuspi^l 
sated mucus. I 

These symptoms are relieved by drawing off tho urine with the cathe- 1 
ter; but they return as the organ "becomes filled with fluid. ' 

The patient is very restless and uneasy, and complains of thirst ; the 
bowels are irregular, either constipated or relaxed ; there exists pain at 
the extremity of the penis, round the anus, and in the region of the 
loins. Great proatration of strength and wasting of flesh are present, j 

The condition of the urine vanes with the duration of the symptonu 1 
and the causes which have produced the disease. In slight and recent! 
cases of chronic catarrh the urine is more or less turbid, and contains tha { 
same cellular elements as are found in the acute form, vis,, mucus, 
epithelium and pus-corpuscles, together with an amount of albumen cor- 
reaponding to the quantity of pus. Tho reaction of tho fluid ia acid or 
feebly alkaline, ana, after the urine has been standing for some hour^ 
tbe cellular elements form a more or leas copious, loose deposit at thsJ 
bottom of tbe glass. In more severe cases, and as tbe disease advance^.! 
the changes in the urine become more manifest; while Btill in th4.l 
bladder the urea undergoes conversion into carbonate of ammonia; thaV 
urine therefore becomes decidedly alkaline in reaction, and emits an am- J 
moniacal and offensive odor, \arious theories have been advanced tol 
explain this metamorphosis of the urea. It was formerly supposed that J 
the mucus secreted by the inflamed membrane acted as a ferment, but J 
the more recent view is that the presence of a peculiar ferment or ez-T 
citant of putrefaction (either in the form of organized bodies euch ul 
bacteria, or of a non-organized material such us a particle of putridV 
matter) is a necessary condition for the change in question, The fact, .1 
alluded to by Niemeyer, that the decomposed and altered state of tho I 
urine has been known to follow the introduction into tbe bladder of a 
dirty catheter, appears to indicate that something more than vesicf 
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mucus is required to produce the cliangc. Dr. Owen Itecs hua sug- 
gested that lukalinity of the urine muy he Gomctimes due to the secretion 
of an alkiilinc mucus by the vosical mucous membrane, but Dr. llobcrts, 
having had under obserration a patient with extroversion of the bladder, 
was not able to satisfy himBelf that the alkalinity of the exposed 
mucooB membrane was not owing to the blood-serum, which oozed from 
the raw surface, rather than to any mucous secretion which might be 
yielded by an inflamed mucous membrane' 

When tliQ ammoniacal decomposition has fairly set in, other changes 
also take placo in the urine. It oecomes muddy, and often more or less 
dark from the presence of the granular pigment-mutter of disintegrated 
blood -cor pu scIes ; the purulent deposit becomes more copious, and the 
pus-corpuscles cohere into a gelatinous tenacious mass, which has occa- 
sionally bocD fonnd so glutinous, that on pouring it from one vessel into 
another it was drawn out above a foot in length without rending. 
Enormous quantities of this deposit are sometimes passed in the course 
of twenty-four hours, and it contains, in addition to cBllular elements, 
Iho amraoniaco-magnesian phosphate, phosphate of lime, and bacteria. 
When there ia ulceration of the mucous membranp, red blood-corpuscles 
will also bo found. When this glutinous deposit comes away in large 
quantities, it is discharged with eSort and may occasion retention of 
urine. After micturition, the burning sensation in the region of the 
bladder ceases, but gradually returns as the mucus again collects. If the 
secretion be very copious, symptoms of hectic may supervene and the 
patient dies from exhaustion. 

Chronic cystitis may last for several years, the symptoms varying in 
urgency from time to time. When the urino baa become decidedly am- 
moniacal, another cause of irritation is added to those which already 
esisL The acrid fluid irritates the mucous membrane and induces fresh 
infiammation ; the purulent secretion becomes augmented and promotes 
the decomposition. There are therefore two sources of mischief, each 
tending to aggravate and perpetuate the other, and thus it happens that 
a case of chronic cystitis, if left to itself, invariably goes from bad 
to worse. Ulceration of the mucous membrane is a not unfrequent con- 
Bcauence, and when that occurs the local symptoms become more marked. 
Wiien the disease is about to terminate in death, the patient usuallv 
falls into a low febrile state ; the tongue becomes dry and the stomach 
irritable ; prostration increases, and death is ushered in by delirium and 
coma. Various views have obtained from time to time with regard to 
the causation of these symptoms, and some have attributed them to the 
absorption into the blood of the carbonate of ammonia. Rosenstein, 
however, found that the injection of this substance into the veins of 
animals always excited violent muscular convulsions, a symptom which, 
though characteristic of unemia, is not present in the cases under con- 
sideration. He attributes the final symptoms of this so-called " urinous 
fever" to the presence of bacteria in the blood. 

pyelitis is a fret^uent consequence of chronic inflammation of the 
bladder. The morbid process extends up the ureters to the pelvis of tliC' 
kidney, producing suppuration of the infundibula and straight tubes,, 
and the formation of disseminat^td abscesses with ultimate destruction of 
the renal tissue. Other complications and consequences of chronic C3's- 
titia are, thickening and induration of the walls of the bladder and the 

' Roberts, Urinary and Renal Diseases, p. 57. 
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of the TarioaB conditions upon which the disease depends will aUo be 
found. Among tiioso may be mentioned strictures of tha urethra, pros- 
tatic enlargement, calculi, etc. 

It lias been Eaid that when vesical mucus Is passed in small rjuantily, 
the disorder may be mistaken for an involuntary discharge of semen, which 
accompanies in some |)crson3 the escape of the urine and feces. These 
two fluids ai'c somewhat analogous in their appearance, but may easily 
be distinguished by the aid of the microscope. 

The urine in this disorder may be also distinguished from chylous 
mine, because the latter, immediately it is passed, presents a whitish 
milkr appearance or opaline tint, due to the presence of fatty matter 
whicn forma a creamy layer on the surface after the urine has stood for 
some hours; on the contrary, the urine in vesical catarrli is at first 
tnrbid ; on standine, the sediment becomes viscid, ropy, and flocculeut, 
or united into one clot. 

From the preceding observations it will be evident that in the treat- 
ment of vcsicid catarrh, we must direct our attention not only to the 
oluonic inflammation of the bladder, bat to the original disease which 
has been its exciting cause, and to which its persistence is due. 

When this disease co-exista with, or is produced by stricture of the 
urethra, it is often extremely difficult of treatment. In some cases, it suf- 
fices to dilate thestricture to obtain a cure of the catarrh ; in others, the pain 
and irritation along the urethra are often so great as to render the use of 
the catheters and bougies impracticable; but unless the condition of the 
tiretbra is improved, no material benefit can be espect«d from internal 
remedies. Under these circumstance, free use must at first be made of 
sedatives; and when the pain and irritation of the urethra have subsided, 
this canal must bo dilated with bougies or the gum-elastic catheter. If 
this method fails, recourse must be had to external or internal urethrot- 
omy. The cure of the stricture is indispensable for the cure of the cystitis. 

Chronic inflammation of the bladder connected with disease of the 
prostate, or with lesions seated about tho neck of the organ, is always 
more severe and difficult of cure than when dependent on stricture of the 
urethra. The difference between the exciting causes readily accounts for 
this difference in the affection which they produce. It is slow and insidi- 
ous in its progress, and is liable to vary much in intensity at different 
periods of tho disease. A careful examination of the bladder will alone 
enable the surgeon to ascertain the particular nature of the co-existing 
lesion, and determine the method of treatment required for it. 

The presence of a foreign body in the bladder is a frequent exciting 
caaee of catarrh; and its connection with vesical calculus may be easily 
understood. In cases of this kind we possess in the sound a certain 
means of diagnosis, and the treatment must be guided by the principles 
laid down under the head of urinary calculi. 

The same remark will apply to the various other exciting causes of 
this affection; and to avoid repetitions, reference must bo made to what 
is said in different parts of this work concerning the treatment of enlai'ged 
prostate, atony of the bladder, organic disease of that ergan, etc. 

If any constitutional tendency to gout exist, colchicum Should be 
administered. The form in which it may be given is the acetous extract, 
in the dose of one or two grains at hed-time. In tliese cises, small doses 
of copaiba, or of the essential oil of cubeba, with hyoscyamus. will often 
do great good, and they may either be added to the infusion of buchu, or 
decoction of pareira brava, or be given alone. 
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But it will not be sufficient to get rid of aaj coQBtitntional t 
or confine oar treatment to the disease of which the catarrh appears h 
be an effect. The internal surface of the bladder is in a state of chronic 
inflammiLtion, and to this, likewise, the attention of the pi-actitioner 
must be directed; while endeavoring totemoTC or palliate the exciting 
rauses, he must ^o employ measniea calculated to diminish in a direct 
manner the inflamed state of the mucous membrane of the bladder. 

To attain this object, antiphlogistic treatment muet be employed, 
cautiously, and with due attention ki the circumstances of each case. It 
is seldom desirable to have recourse to the local abstraction of blood, 
except at an early period of ihe disease, in healthy persons, and when the 
severity of the symptoms indicates that the inflammation is one of n aub- 
acute character. 

Of the remedies destined to act either directly or indirectly on the 
bladder, those from which the greatest benefit has been derived are the 
balsams, opiates, nva nrsi, the pareira brava, and medicated or simple 
injections. 

In many cases the catarrhal state of the bladder seems to be kept up 
rather by irritation than actual infiammatiou, and here opiates are obvi- 
ously indicated; they may be administered by the mouth, or, better atil], 
in the form of enema, care being taken to obviate, by mild luxutives, any 
constipation which they may have a tendency to produce. 

Sir Afltley Cooper and Baron Dupuytren placed great confidence in 
the balsams as a remedy for catarrh of the bladder. Sir A. C'ooi>cr eays: 
"The best remedy that can possibly be taken is the balsam of copaiba; 
no medicine so completely robe the urine of mucus as this. Eight or ten 
drops three times a day will usually be found quite suflicient; it may be 
given in conjunction with sweet spirits of nitre and camphor mixture, ta « 
in 3 ij mucilag. gum. acaciffi et 3 x aq. font." Dupnytren employsd^H 
Venice turpentine in the form of pills, instead of copaiba. ^H 

This latter remedy may be given with advantage in combination wiA 
small doses of zinc, Chian turpentine, or sulphate of iron; but whatever 
other remedies may bo used, the surgeon must not omit the use of mor- 
phia or opium once, or oftener, in the twenty-four hours. Cubebs and 
copaiba must, however, be administered with care; for, after the long- 
continued use of these medicines, chronic inflammation of the bladder a 
sometimes comes on. Mr. Coulsou frequently prescribed the tincturftiB 
benzoini compos.ta (in the dose of a teaspoonf ul) three times a day, wil& ■ 
considerable relief to the patient. When the urine is alkaline, and con> ff 
tains a good deal of mucus with the phosphates, the alchemilla arvendiil 
may be administered with advantage. An ounce of the dried plant iatol 
be infused in a pint of boiling water for three or four boots; and tm^J 
ounces of the infusion are to be taken three times a day. 

Other medicines found most serviceable where there is mnch sccretii 
of mucus, are the decoction of nva ursi, with the tincture of the perch] 
ride of iron, and small doses of powdered galls and nitre. Miemeyi 
.ncommonds the continuous administration of tannin, a remedy which 
often proved very efficacious in his hands. It there be much pain and 
irritability of the bladder, the decoction of pareira brava is an excellent 
medicine; and it may be combined with nitric or nitro-muriatic acid, or 
dilute phosphoric acid, to lessen the secretion of mucus. If there be 
much pain and restlessness, morphia or opium ought on no account to be 
omitted. Barthez mentions a case in which an almost incredible quan- 
tity of mncns was passed in thirty-six hours, and which was cured eole^^ 
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the exhibition of Iturgc dosos of opium iutemally, and in tiie form of 
lyster. 

The bladder, when nflectpd by clironio iu&ammation, is susceptible 
of being actod on directly by varioua remedies introduced tlirough the 
urethra. Tho attention of surKoons has been much directed to tlie inllii- 
Fuce of injeotions, the use of which is indicated in almost all forn)s of the 
disease. It rarely happens thut patients suffering from chronic cystitis 
irs able to empty the bladder completely. After each effort a certain 
•luontiiy of urine always remains behind and undergoes decomposition, 
and thus adds to the irritation. It is obvious that so long as this condi- 
tion exista. no real benefit can be expeoted from the oxbioition of reme- 
dies bv the moutli. The condition is a mechanical one, and mast be 
treated by mechanical means. Tho catheter should be introdnced ut 
regular intervals, in order to empty tho bladder as far as it is possible to 
do BO, but inasmuch as pouches and diverticuli of varying form and size 
are f-equent accompaniments of chronic cystitis, it follows that more or 
les3 nnno often remains behind when tho flow from the catheter ceases. 
The some thing happens as bi'fore, viz., decomposition of the urine, and 
irritation as a result. The use of the catheter is therefore iusufBcient 
for the removal of the mischiLf, which can be dealt with only by washing 
out the bladder by means of injections. M. Civialeuscd to prefer sim- 
ple to medicated injections, and their well estabUshed inllueDce over irri- 
tability of the bladder naturally leads to tho inference that they may be 
found useful in a complaint where to irritation is added a considerable 
change in the qualities of the urine. According to M. Civiale, the 
objects wo should endeavor to attain by injection oE the bladder are— to 
remove any deposits or offending matter thrown down by the urine, to 
modify the sensibility of tho organ, and restore its natural contractile 
power, which has been impaired by tho chronic inflammation. For the 
success of this practice it is essential that tho introduction of an instni- 
ment be not jirodnctive of much irritation j for if it be, tbe pain and irri- 
tation caused by the manipulations will exceed any beneht which the 
injections can produce. An elastic catheter is introduced and the urine 
withdran'n, and then a small quantity (not more than two ounces) of 
water, at a temperature of 100°, ia injected by means of an india-rubber 
bag having a stop-cock and tapering nozzle to fit the catheter. After a 
short interval the water is allowed to escape, and tbe operation should 
bo reiteated several times. When the water comes away tolerably clear, 
it may be concluded that tho bladder has been thoroughly washed out. 
Tlie water should bo introduced gently and slowly, so as not to cause 
rapid distention of the bladder. The india-rubber bag and catheter are 
ftll the apparatus required; a contrivance, however, suggested by Hegar 
ia a very convenient instrument. It consists of an elastic tube attached 
to & catheter at one end, and at the other to a funnel. The catheter is 
introduced into tho bladder and water is poured into the funneh The 
lUtor is then raised a foot or two above the level of the bladder, into 
which tho water flows; when the funnel is lowered, the water escapes. 
Dr. Keyos, of New York, has devised a somewhat similar, but more com- 
plicated apparatus. The operation should be repeated once a day, or 
oftener if the last portions of the urino continue charged with mucus. 
In B few days tbe patient will become accustomed to the injections, and 
will pass water more freely, while the quality of the urine will be evi- 
d^tty improved. 

^iitric acid injections arc of great use in cases where the eSects of the 
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diseoae aro local; the general health not being much impaired, 
patient feeling comparatively well whea the scalding and pain af 
mg uriue have aubaided. In cases also where the internal adu 
tion of flcida appears to have no effect on the secretion ot raucua, ■ 
injection of acid ia of great service. The following case strikiugly illi 
trates the bcncficiul cf^cts of this method: 

Mr, F,, a3t. C7, slightly rhenmatic, consnltcd Mr. Coulson, April 7tL 
on accoQut of an affoction of the bladder. He complained of froqae^ 
desire to make water, with sevcro pain and scalding along the urethrti, ' 
jnst before and during its passage, and of uneasiness or sense of weight 
above the pubes. He had occasional retention, and waa frequently com- 
pelled to pass a catheter to draw ofi the urine. The disease was brought 
on by retaining the urine on one occasion, after the desire to void it hada 
come on. There waa no enlargement of the prostate, nor any strictoi 
The urine was alkaline, and contained a, considerable quantity of mncoJ 
which was of a dirty whito color, and sank to the bottom of the vesa . 
it was stringy, and on being shaken with the urine did not mix: it wi| 
free from blood. The urine, on being passed, had a slightly amraonJ " 
cal smell; but this became very strong on standing twenty-tour hoo] 
Itsepeciflo gravity was 1.015. Hia general health was not impaired; ai _ 
he felt pretty well when the burning ])ain which attended the passing oL 
uriue had subsided. The decoction of pareira brava, with the dilatil 
nitric acid and sedutives, afforded no relief. 

May 8th. — The quantity of mucus with the phosphatic deposits in- 
creasing, the injection of tlie bladder was commenced, first tlirowiiig in, 
by means of a gum-elastic syringe and catheter, four ounces of decoctiou 
of poppy, and, on withdrawing this, four ounces of water, containing 
two minims of strong nitric acid. This was kept iu for two or three 
minutes, and then withdi'awn. He took half a grain of morphia imme- 
diately after the injection. The symptoms were a little, but not mate- 
riallv, improved by the injection. 

ilaj 10th. — Mr. Coulson injected ten ounces of distilled water with' 
one minim of the strong nitric acid to the ounce of water (five ounces atM 
each injection), and caused each quantity to be retained for two or thiee I 
minutes, until slight pain or uneasiness was complained of. 

May 13th. — The symptoms and condition of the uriue were slightly 
improved. Ten ounces of distilled water, with two minims of the strong 
nitric acid to each ounce of water, were injected in the same manner as 
before. This iujection was followed by considerable pain, which contin- 
ued several hours; but on the following day the urine was much changed 
in appearance, contained little or no mucus, and had lost its dark-brown 
color. The irritability of the bladder was considerably lessened. The 
injection was used twice after this, but with a smallerproportionof acid; 
the reaction of tlie urine, which had been alkaline, became acid, and 
the patient lost ^1 his bad symptoms. 

\VTicn the chronic inflammation does not yield to simple injections. 

I or when it appears to be connected with irritation about the neck of 

I the bladder, some practitioners have had recourse to the injection of ccr- 

P tain remedies known to influence the sensibility of mucous surfaces. 

Kitrate of silver ia the one generally preferred. M. Lallemand used to 

employ this remedy in solution, and also in substance, with the object of 

effecting temporary cauterization. 

The application of the solid nitrate of silver is made by means of a 
^r/a caustiQue attached to a stylet and passed througii a catheter ope^H 
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ftt botli ends. Thia metliod of treatment is upplicaWe for cases in wliicli 
the iii'ck of the bladder is the piirt mainly affected, and where irritabilit}' 
and hypenestheaia are markea symptoms. 

When it is desired to apply an astringent nnd ecdativo to the mncoua 
surface of the bladder, solutions of nitrate of eilvcr, commencing with 
a quarter of a grain to the ounce, or acetate of load in e(|ual quantities, 
may be employed. The bladder must first bo washed out wiih two or 
three ounces of warm water aa abovo described, and afterwards the samo 
quantity of the solution injected and allowed to remain a few minutes. 
If there be much pain, anodyne injections, containing two grains of 
extract of opium or belladonna, may bo used, but a better effect will be 
obtained from the use of suppositories containing a smaller quantity of 
these remedies. ^Yhen thounno is highly alkaline and fetid, solutions of 
perman^nate of potash or carbolic acid miiy be used ae injections. 

Dr. Devergiehaa recorded eight cases of chronio catarrh, some of long 
standing, which were cured by injecting balsam of copaiba into the blad- 
der. Some of these cases had been developed gradually, nnd maintained 
throughout their chronic character. A moderate quantily of an emolli- 
ent fluid must first be injected, to ascertain the capacity of the bladder, 
but not in EulHcicut quantity to irritate it. General mcaeuros must be 
reaorted to, to calm the inflammatory action and local pain. Narcotics 
must next bo added to t|ie emollient injections, and these may be 
repeated tliroc or four times a diiy. When tho irritation of the bladder 
and neighboring parts is allayed, the copaiba should bo injected. A dose 
of uniform strength is not suited to every case. A drachm of balsam of 
copaiba to au ounce of barley-water is sufScicntly strong for tho first 
injection; but the quantity of "balsam mnst bo regulated according to its 
effects. Tho combination of narcotics with copaiba renders the latter 
less CKcitinj. Tho balsamic injections may bo allowed to remain in the 
bladder fur a period of from ten to twenty minutes. Tiio quantity of 
cMipaiba is to ho gradually augmented; and it should not be injected more 
frequently than once daily, nor intermitted more than two days. The 
injection is to be continued until the muco-purulcnt sGcretion has 
quite ceased. 

In very scvcro and obstinate forms of vesical catarrh, when all other 
methods of treatment have been found unavailing, it has been proposed 
to ojwn tho bladder by an incision similar to that made in the operation 
of hlhotomy. The urine then drains away as fast as it reaches the blad- 
der, and the organ remains at rest. This method was originally sug- 
gested by Mr, Guthrie, and it lirfs been adonted by several sui'geons. A 
similar ojieration has been performed for tlie relief of chronic cystitis 
in the female, the incision being made througli the vesico- vaginal 
septum. 

In the severer forms of vc£ic:vl catarrh, where there is groat depression 
of the lital powers, the jiaiicnt should be sustained with light nourish- 
ment, and small quantities of wine given from time to time. In the 
milder forma, patients may bo allowed to take animal food, but beer, 
wise, and spirits must bo strictly prohibited. Milk iscsjiccially indicated: 
an exclusively milk diet produced tho happiest results in some cases thus 
treated by Dr. George Johnson.' 

The functions of the skin should be attended to, nnd for tliis purpose 
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CHAPTER Vm. 



ACUTE INFLAMMATION OF THE WALLS OF THE BLADDER — CVSTITIB 
PABENCHYMAT08A — CYSTITIS TOTALIS — ABSCESS. 

Ikplammation of tho bladder almoet always commenceB in the 
mncouB lining of tho organ, but when very eevere often extends to the 
deeper Beated tissaes. Some aathors Buppose that the mascular strncture 
alone may be the seat of inflammation; but analogy and experience fiilly 
support the opinion of Dr. Prout, who stated that he was quite nnac- 
quamted with any facta indicating that inflammation ever originates in 
the muscular atnicture, or is ever limited to this portion of tne orgwi. 
Inflammation may confine itself to the mucooa tunic, or it may limit il« 
action to the peritoneal covering of the bladder ; but with respect to the 
muscular coat of this viacus, it is seldom, perhaps never, exclusively the 
seat of inflammation. 

In some cases, however, absceBses form between the serous and mnseu- 
l&rs coverings, or in tho sub-mucous connective tissue. Morbid anatomy 
proves to us that inflammation may arise in these situations, that the 
walls of the organ become thickened, and pns is secreted in one or more 
cysts, which in course of time burst through the mucous membrane or 
open in other directiona. The muscular structure in these spots is wasted 
and iu great part destroyed, onlya few stray fibres being found about the 
walls of tho abscess. Such cases have been regarded as examples of in- 
flammatioa of the mnscnlar coat ; but it would oe moro correct to regard 
the connective tissue, and not the muBcukr flbres, a,s tho seat of inflam- 
mation; in short, to class the affection lis we should class an abscess oc- 
cnrring in any other situation. From tliis connective tissne the infiam 
mation has a great tendency to spread in every direction ; and hence it is 
that we never observe it to be much inflamed, without finding the other 
tissues of the bladder more or less involved in the morbid action. This 
disease moro frequently attacks adults than the young or old, and strong 
than dciiciito persons. It is also moro common in males than females. 

The cauaca of inflammation occupying the deep cellular tissue of the 
bladder aro neurly the same as those which excite acute inflammation of* 
the mucous membrane. It may be caused by retention of nrine from 
strioture, enlarged prostate, etc. ; calculus or the use of caustics may give 
rise to it ; and m some cases the disease can evidently be traced to exter- 
nal itijary, or the violent use of instruments. It is sometimes caused by 
exposure to cold, and indulgence in splrituona liquors ; or it may occur 
OS a result of extension of gonorrhisal inflammation. In these cases the 
disease usually extends from the mucous membrana 

Tho symptoms are obscure, and are seldom sufficiently well marked to 
lead to a positive diagnosis, unless tho existence of abscess can be ascer- 
tained by manual exploration. 

The patient first complains of a dull aching pain in the region of the 
bladder ; this soon becomes more violent, and extends to the nei^hoti,^^ 
organs. The pain is increased by pressure, and ia a.ttewdei'b'j Ae^wn ^m 
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pass urine, without the power to accomplish it. The desire comes on in 
paroxysms, attended with pain ; the urine is at first evacuated in small 
quantities ; and the attempt to ptos it causes great distress. The thick- 
ening and induration of its walls prevent the normal contraction and 
dilatation of the bladder, and hence the difficulty in passing water. The 
straining is due to the pressure exercised by the urine which is con- 
tinually trickling into the organ. In some cases, however, where the in- 
flammation is limited to small portions of the bladder, the patient has never 
complained of any painful sensations. The small quantity of urine which 
escapes is of a dark: color, sometimes not unlike coffee in appearance ; at 
other times it is of a deep red, and even blood color ; and at last complete 
retention occurs. There is a sense of fulness in the lower part of the 
abdomen, and pains in the lumbar region, in the groin, and down the 
thighs ; but there is not the burning sensation along the urethra and in 
the perineum which exists in inflammation of the mucous membrane. 

The disease is ushered in by rigors, which are soon succeeded by great 
constitutional disturbance. The pulse i$ full and hard, the thirst great, 
and the skin hot, with general uneasiness and sickness. If the inflam- 
mation increase, pains are felt in the intestines, particularly in the rectum, 
combined with tenesmus ; delirium comes on ; the pulse rapidly sinks ; 
and the patient soon dies. 

If the inflammation should be Seated in the neck of the bladder, as is 
frequently the case, the urine is retained by the tumefaction ensuing from 
the inflammatory action ; the bladder soon becomes distended, and pro- 
jects above the pubes. There is a sense of weight in the perineum ; there 
are often painful erections of the penis ; and examination by the rectum 
gives great pain. 

The anatomical structure of this part readily accounts for these symp- 
toms. The triangular space is at once very vascular and highly sensitive ; ' 
its nerves^ arising from the third and fourth sacral pairs, as well as from 
the great sympathetic, descend on each side through the inferior mesen- 
teric and the hypogastric plexus, and communicate more particularly upon 
this space. We have, therefore, only to recollect the relative connections 
and ramifications of these different nerves to be able to explain, not merely 
the strong and constant desire to evacuate the bladder that prevails when 
this part of the bladder is irritated or infiamed, but also the remote 
symptoms by which this infiammation is liable to bo accompanied. 

If the infiammation exists somewhat higher up in the bladder, where 
the ureters enter, the orifices of the latter become contracted, and the 
bladder being closed against the infiux of the urine, the ureters become 
enormously distended. The orifice of the ureters is surrounded by a 
dense elastic substance, which lies between the muscular and the mucous 
coats of the bladder. Beginning at the base of the triangular space, this 
substance inclines inwards as it advances towards the neck, forming in a 
great measure the orifice, and appearing to be continued through the 
urethral passage as its elastic membrane. This elastic triangular sub- 
stance yields, m some measure, to the pressure of the urine when im- 
pelled Dy the detrusor, and returns to its original situation when the 

' With regard to the urethral opening of the bladder, Mr. Guthrie observes, 

" that fibres nave been described surrounding this part, though no anatomist has 

demonstrated them so as to warrant their bemg called a sphincter muscle ; that 

this part may be both muscular and elastic, but the older anatomists supposed the 

power which prevented the flow of urine to reside in other muscles surrounding 

the membnaoua part ot the urethra/* 
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pressure is removed. If the inflammation be situated more in the upper 
part of the bladder, there is danger of its extension to the peritoneum, 
and the pain is greater on pressure; but the desire to pass urine is not so 
frequent, nor the diflSculty so great. 

The progress of the disease keeps pace with the severity of the symp- 
toms. V ery severe cases sometimes terminate fatally within a short time 
from the commencement of the attack; but, in ordinary cases, if active 
measures be employed, the pain, after two or three days, begins to sub- 
side, and the water flows with greater facility, is less acid, and of lighter 
color. The febrile symptoms, and at the same time the local uneasmess, 
gradually lessen. 

This kind of inflammation sometimes terminates in the formation of 
abscess between the coats of the bladder; in such a case the symptoms 
will present a formidable character, depending upon the size and situation 
of the abscess. Percussion ana palpation over the bladder will cause in- 
tense pain, but it will rarely be possible to diagnose with accuracy the 
seat 01 the mischief. In some cases, however, a swelling intensely pain- 
ful on pressure will be felt above the symphysis pubis, or on examiiation 
by the vagina or rectum, and the pain ana swelling will bo found to con- 
tinue after the bladder has been emptied by means of a catheter. In- 
flammation of the peritoneal coat will, however, give rise to the same 
svmptoms. The abscess may open into the cavity of the bladder, and in 
this case pus is evacuated with the urine, and the patient exj>erience8 
great relief: it may open into the cavity of the abdomen, or into the 
rectum or vagina, or the matter may extend into the cellular tissue of 
the pelvis, and make its way either through the intestines, probably the 
rectum, to the perineum, or even to the groin, and in these cases the re- 
sult is most frequently fatal. Mr. Wilson mentions an interesting case 
in which extensive suppuration had taken place in the coats of the blad- 
der, from the prostrate even to the funaus, the matter being lodged 
everywhere between the tunics; while near the fundus several ulcerations 
had penetrated the mucous membrane, by which the matter had passed 
into the cavity of the bladder. 

After the formation of an abscess the urgent symptoms subside; but 
dull pain in the region of the bladder, occasional rigors with febrile ex- 
citement, and uneasiness in passing urine and feces still continue. 

This disease may easily be mistaken for acute inflammation of the 
prostate. The uneasiness and pain in the region of the bladder and peri- 
neum, the occasional but strong desire to pass urine, every effort being 
attended with great pain and retention, are symptoms common to botn 
diseases. In inflammation of the prostate, however, there is more fulness 
with tenderness on pressure in the perineum, and on examination i^r 
reciuniy the prostate is found exceedingly sensitire, painful, and swollen. 

In recent cases, the morbid appearances in acute inflammation of the 
walls of the bladder are thickening and great vascularitv, the deep-seated 
tissues being throughout injectea with hlfx>d, and of dark red color. 
Sometimes the walls are found even to lie gangrenous; instances are re- 
corded where they ha/1 given way, and urine hu^l encai^ed into the pelvis. 
The mucous membrane is al-io found of a dark red color. In other cases 
the muscular tissue i.^ thickened, and the Lla/lder itself contracte<l. Pus 
is often infiltrated through the tunics, or else circumscribed in the form 
of abscess. 

The following caii^ well illustrates this form of inflammation of the 
bladder. Bichard Sergiter, et. 08, watchmaker, afUr a iiU^Kt «XtMiW^>l 
7 
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gout, was seized with rigors, which were Bueceded by fever and great con- 
stitutional irritation. The pulse was extremely quick ; the skin was hot 
and dry; and there were great thirst and sickness. He had a strong de- 
sire, coming on in paroxysms, to void urine; but he could pass only a few 
drops at a time. There was pain in the re^on of the bladder and loins. 
Colchicum and saline aperients were administered; leeches and warm 
fomentations were applied to the region of the bladder, and the warm 
bath was tried. The bladder being distended, a catheter was introduced; 
and between two and three pints of very dark urine were drawn off. 
None of these measures gave relief; the constitutional disturbance in- 
creased, delirium came on, and the man died within forty-ci^ht hours 
from the commencement of the attack. On the day after nis decease an 
examination was made; the bladder was found in a state of intense in- 
flammation; in its structure there was nonorganic change; but the tunics, 
particularly the muscular, were of a very deep red color. 

The symptoms of this disease are so severe, and its progress so rapid, 
that prompt and decisive measures must be adopted. If the patient be 
strong ana robust, general blood-letting must be first employea; or if he 
be delicate and of spare habit, local bleeding, by leeches to the pubes, 
or cupping in the perineum, may be substituted; or both may be put in 
requisition as auxiliaries to general blood-letting. 

Hot fomentations should be constantly applied to the pubes; and, after 
the bleeding, the patient should be placed m a hot bath. As already 
observed, there is in these cases retention; and the urine must, from time 
to time, be drawn off by the catheter. Internally, our main reliance 
must be placed on the use of calomel and opium, which must be given 
every three or four hours; this medicine affords the most speedy relief. 
As tenesmus often exists, the proportion of opium should be lar^c; and 
sedative injections should, at tne same time, be administered. After the 
urgency of the symptoms has subsided, saline aperients, combined with 
the Tin. Bcmin. colon., will be found bcneficiiil, especially if the attack 
lias occurred in a goutj subject The diet must consist entirely of luke- 
warm mucilaginous drinks. 

If these means be employed early, the patient may experience a dimi- 
nution of pain; urine is passed in greater quantities and with less suf- 
fering; the constitutional symptoms improve; and the patient falls into 
sound and refreshing sleep. If, on the contrary, these measures be de- 
layed, the symptoms before described become aggravated, and death 
ensues. 

Where there are any external signs of the formation of an abscess, it 
should be opened as promptly as possible, but with the greatest care. If 
fluctuation can be felt through the rectum or vagina, a curved trocar 
should be plunged into the swelling and the contents evacuated. In 
doubtful cases, as, for example, where there is indistinct fluctuation above 
the symphysis pubis, a very fine trocar should be employed after the 
superficial structures have been carefully divided. 
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CHAPTEB IX. 

HYPERTROPHY OP THB BLADDER — COLUMKAR AND SACCULATED BLAD- 
DER — ^ATROPHY OF THE BLADDER. 

Hypertrophy of the bladder is a very common result of obstruction 
to the escape of urine, and therefore frequently accompanies strictures 
of the urethra, prostatic enlargements, and calculus in tiie bladder. The 
muscular coat of the organ, stimulated to increased functional activity, 
is the part in which the main increase takes place, but inasmuch as a 
chronic catarrhal state of the mucous membrane is a constant accom- 
paniment in such cases, this latter coat also becomes increased in thick- 
ness from interstitial deposit. Hypertrophy of the muscular coat may 
be either excentric or concentric, that is, may be associated either with 
enlargBment or diminution of the cavity of the bladder. The former 
condition is produced when the muscular fibres, contracting but feebly, 
CTadually yield to the pressure exercised by the urine. The resulting 
dilatation varies in degree; the cavity of the bladder may become so en- 
larged as to contain several pints of. urine, and the organ appears simply 
distended and its walls much thinner Ckan natural, the muscular tissue 
being often in a state of fatty degeneration. la other cases the increased 
capacity of the bladder is accompanied by incrcMed thickness of its 
walls. In a third class of cases, the hypertro})hy is concentric; the mus- 
cular fibres, stimulated to increased efforts in order to overcome the 
obstruction, become enlarged in proportion to the call made upon them, 
and, as a result of this change, tne cavity of the organ becomes dimin- 
ished in size. When the hypertrophy is considerable, the muscular fibres, 
^hich in their normal condition are scarcely perceptible, become much 
thickened and cord-like, and project into the cavity of the bladder, cross- 
ing each other in various directions and giving to the interior of the 
organ that peculiar appearance which has been termed vessie a colojines, 
or ** columnar and fasciculated bladder." The hypertrophy may involve 
mainly the fibres of the detrusor miiscle, or may extend to the whole 
muscular tissue of the or^an, the yialh of which may measure half an 
inch or even an inch in thickness. The formation of sacculi, which will 
be presently alluded to, often forms an additional complication. 

As a matter of course h3rpertrophy of the bladder is far more common 
in men than in women, and in adults than in young subjects. The dis- 
ease has, however, been found to occur as a result of phimosis in young 
children. 

Hypertrophy of the bladder has been said to arise, in certain cases, 
from a want of concord between the muscles which must contract for the 
expulsion of the urine and those which must at the same time relax to 
permit the urine to escape. The neck of the bladder and the urethra 
are surrounded by the levator prostata (anterior portion of the levator 
ani), the compressor urethrsd and the accelerator urinsd muscles. All 
these muscles must relax before a drop of urine can pass; and any irreg- 
ular action in them directly obstructs the passage, whilst it tenda Xa' 
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develop hyiwrtrophy of the bladder by rendering its contractions more 
Tiolent ana long-continned. The contraction, indeed, of one set of these 
fibres, and the relaxatioa of the other, belong to the sitmo act, lilte the 
condition of opposing moaclcs in the motions of the limbs; so tliat the 
bladder ia not in a state to execute its functions if those muscles are not 
in a condition to relax. "The elasticity of the neck of the bladder," , 
says Mr. Guthrie,' "ia impaired; it will not dilate with the ordinary 
action of thedetmBormnBclo; and this action is therefore augmented. 
' A sensibly increased delay ia experienced before the water begins to flow, 
the patient is obliged to expel it; and he becomes conscious of the aug- 
mented effort made by thelbladder. Tlie desire in which this originates 
soon amonnta to uneasiness, and rapidly afterwards to pain — relieved 
indeed on evacnating a little water, but too soon to return; for now the 
bladder ia never completely emptied, and the urine which remains is a 
lOarce of great irritation, although the quantity be really inconsiderable," 
Such symptoms have been classed by Sir James Paget* as instances 




Tia. 1.— Interior of abladder, showing hypertxophj ot its muscular flbras. 



of "urinary stammering," and he compares them with similar difficulties 
connected with the organs of speech. He believes, however, that tliis 
"stammering" does not produceatructnral disease of the urinary organs. 
''In. cases of long-continued nrinarj stammering, some of which began 
in very early life, and some of which I have known for many years, I 
hftve seen no indication of aupervening organio disease." 

Besides the increase in thickness due to the hypertrophy, the walls of 
tile bladder are often still further thickened by iuterstitial deposit, the 
result of chronic inflammation of the connective tissue. This is shown 
to be the case by the manner in which the muscular fibres are sometimes 
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matted together^ and by the uniform way in which the thickening of the 
widls extends over the whole bladder. 

The symptoms of the disease are those of chronic cystitis and of .the 
obstruction to which the hypertrophy is due. There is uneasiness about 
the region of the bladder, fi*equent desire to pass water both uight find 
day, but especially by night, and the urine does not flow so readily as 
usual; there is also occasional prolapsus of the rectum, and these symp- 
toms are increased by exercise. On examination with a sound, the cavity 
of the bladder is found to be contracted, while the inner surface is rougn 
and uneven, and the elasticity of the coats is more or less diminished, i 
In concentric hypertrophy, the tumor formed by the bladder can be felt 
through the rectum or vagina. 

Wnen this disease is produced by stricture or any local cause, it is 
clear that the primary affection should especially engage our attention. 
In gouty, rheumatic, oif plethoric persons, colchicum given at night, in 
the dose of one or two grains of the acetous extract, will be found of 
great service; and as, in these cases, the urine is acid, and often scanty, 
the alkalies should also be given. These latter should be taken after 
meals; and a mixture of bicarbonate and nitrate of potash forms a very 
suitable combination. In addition to these medicines, great benefit will 
be derived from pareira brava, a very useful medicine, which may be 
given in ten-grain doses of the extract, three times a day, or in the form 
of decoction. % 

The diosma, in the form of infusion, combined with bicarbonate of 
potash and tincture of hyoscyamus, will also be found of great service. 
If the urine is not acid, or, as is not unfrequently the case, should the 
alkalies produce headache and restlessness, or uneasiness about the region 
of the stomach, their use must be discontinued, and recourse had only 
to sedatives, as extract of hop, and of uva ursi, or nitric ether, witn 
tinctur. camph. comp., and the occasional exhibition of suppositories. 
The diet should be plain, but nutritious; beer, wine, and spirits should 
be prohibited; and exposure to wet and cold, which invariably aggravates 
the symptoms, carefully avoided. 

As in these cases the bladder is seldom completely emptied by its own 
efforts, a catheter should be introduced from time to time, and the 
patient be instructed to do this for himself. Unless this direction be 
strictly attended to, the patient will become worse, and serious conse- 
quences ensue. 

Hypertrophy of the bladder is often accompanied by another state, 
depenaingon the same causes, and denominated '^ sacculated bladder.'' 
Wnenever the bladder is excited to violent contraction, while there exists 
at the same time some obstruction to the flow of urine, the mucous mem- 
brane has a tendency to protrude between the hypertrophied muscular 
flbres which are often separated by considerable intervals. At these spots 
the mucous membrane, having lost its natural support, yields to the 
pressure of the urine, and is forced between the muscular bundles. Such 

Erotrusions vary much in size; some are so small as scarcely to project 
eyond the peritoneal coat, others form tumors larger than a normal 
bladder. The protrusions constantly tend to increase in size, and they 
sometimes become adherent to neighboring organs; as a general rule, the 
size of the cysts is inversely proportionate to their number, but one or 
more large cysts have been occasionally found co-existing with numerous 
smaller ones. 

There is also a great variety in the number and form of the oysta^ 
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Sometime! tbore is onlj a gin^ls cyst of moderate size, but two or three 
«re fi-eciuently funnd to coexist On tha other hand, CiTiale met vith 
a bludder almoat entirely coTcred with small cjsU bo aa to resemble a 
bnnch ot grapes. Only a small part of the anterior aspect of the blad- 
der, near the neck, remained normal. Plainer (quoted by Civiale) saw a 
bladdur which bud tbirty-nine sacs, each one contaimug a calcnlns. 
When the soo is small, tlio oriBce through which it communicates with 
the bladder corresiionds in aiie; as the sua enlarges under the infioencc 
of presdnre, the oriBce bocomci projKirtionately wide; though in some 
cases tlie entrance into a large sao has been found comparatively narrow. 
When the orifice of oommunication is small, it is sometimes more or lees 
occluded by bands of hypertrophiiHl muscular fibre or a fold of mucous 
membrane. At an early stage of their formation, the walla of these cysts 
•re composed entirely of the mucous membrane, which has been driTCQ 
out between the muscular fibres, carrrinc the |>critoneum before iL This 
diapositioQ of the cysts should »ot ho Tost sight of in reference to the 
(^tentive prooeodings ounueotod with them. In some old cases, howerer. 




no. I.— TUs flguK npniwuta a bladder with thr«e CTSto. 



« fsv thin num'uUr Abrvt may often be traced over those porta of the 
■H in tho Tiinnily k4 its urittcv, and it lometimea happens that muscular 
flbiw vntMT iuto'ttiA (tirniatiuu of the walls of the cyst. Under such 
oirvunutMii^Mii a* iit au itutauoe to be presently referred to, the walls of 
tb« cy«t (HNRMiM a (HUtMidwrable amount of contractile power. The cysts 
(•livnilly i.<M(lMil wtiwv, whioh is often fetid or mixed with pus; M. Andral 
ntntiuna (utkMi<HUrdo|Hwit, but this must be extremely rare. Fhoaphatic 
dvpoaittaud ^"alvulu tut tha other hand, have often been discoTered in 

Rmy iwrt vt th« bladder is liable to the formation of these sacs; they 
1mt« tHHitwiiMially l>wu observed at the upper part, but they most fre- 
quently «\i*t nv»x Iho fuudos or at the posterior surface. On examining 
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the prepaiations preserved in our anatomical museums, vre rarely find 
cysts in the neck and anterior part of the bladder. When, as sometimes 
happens, a large sac springs from the posterior part of the bladder, near 
the oase, the transverse fold which bounds the latter posteriorly, becomes 
relaxed and appears to cover the orifice. 

The presence of these sacs often gives rise to serious symptoms. The 
urine in them cannot be expelled, owing to the absence generally of a 
muscular covering, and their orifices may be contracted by the formation 
of a band or valve. The urine may deposit phosphates, become fetid, 
and, as noticed by Chopart, excite mflammation, ulceration, or abscess of 
the walls of the sac. Calculi may drop into or be formed in them, and 
are then said to be '^ encysted." If the sac be large and distended with 
urine, it may excite many of the symptoms of retention; and the lining 
membrane may undergo a process of softening and disorganization at- 
tended with general disturbance of the constitution. It has been observed 
that the sac often contains pus, while no trace of inflammation can be 
found in any other portion of the bladder. Sometimes an opposite con- 
dition exists. Dr. Wilks mentions a cose in which the bladder was 
severely inflamed, while a sac from its side, of greater size than the blad- 
der itself, was q^uite free from inflammation.' 

The diagnosis of this condition is al wavs attended with difficulty. The 
distended sac may sometimes be felt through the abdominal parietes, 
especially in thin subjects; and after the bladder has been emptied by the 
catheter, the tumor and the desire to pass water remain, while pressure 
over the pubes may cause the evacuation of an additional quantity of 
urine of a fetid character. This circumstance is a strong indication of 
the nature of the case. In other instances, after the bladder has been 
apparently eftiptied, the point of the catheter accidentally enters the sac, 
and a flow of urine unexpectedly takes place. The distance to which 
the instrument penetrates will here furnish a useful indication; but great 
care must be taken, while we employ it, lest the point should penetrate 
through the thin walls of the cyst. The following cases illustrate this 
condition of the bladder. 

A man, set. 51, was admitted into St. Thomas's Hospital, April 22d, 
1851, with retention of urine. He had suffered from stricture for three 
years. The stricture gradually became worse, and at last ended in com- 

Slete retention, for which he had been admitted, under Mr. South, in 
anuary. He stated that he had never had a catheter passed before this, 
but that he had several times experienced a discharge of blood with urine. 
On this occasion all attempts to introduce a catheter into the cavity of 
the bladder failed; the instrument, though passing far enough to reach 
that organ, not moving freely, and no urine coming away through it. 
The retention, however, was relieved, and the urine, at first thick and 
alkaline, was rendered clear bj^ the administration of dilute sulphuric 
acid. He went out, passing his urine in a very good stream, the latter 
end of February. Soon, however, the stream lessened, and for ten days 
previous to admission the urine only dribbled away. Several ineffectual 
attempts had been made to introduce the catheter, and these had caused 
profuse haemorrhage. 

On re-admission, a large-sized catheter was introduced sufficiently far 
to reach the bladder, but no urine followed. On examination per rectum, 
the prostate was found of natural size. Next morning, Mr. Solly suc- 

* Pathological Anatomy, p. 523. 
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ceedod in introdncing a full-sized catheter, and drew off a quantity of 
thick, yerj offensive urine, apparently containing a good deal of pus. 
There remained an irregularly lobulated tumor on the left side of the 
hypogastric region, painnil, and tender on pressure, and apparently solid. 

On the 27th, he complained of severe pain in the tumor; he had 
passed a considerable quantity of urine, so that it was thought needless 
to introduce a catheter. The countenance became anxious, the tongue 
furred, and the pulse quick, and weak. The urine was dark-colored, very 
thick, extremely offensive, and showed, under the microscope, many 
crystals of phosphate of lime, a few blood-coi'puscles, and a Quantity of 
granular mutter aggregated in iri*egular masses. Next day he became 
comatose, and died the following morning. 

Upon examination after deatn, a stricture was found about the mem- 
branous portion of the urethra; there were also several false passages. 
There was no disease or enlargement of the prostate. The muscular coat 
of the bladder was very much thickened, and in several places large 
hemie of the mucous coat had escaped between its fibres, and formeid 
oapacious cysts full of urine, and communicating by narrow orifices with 
the cavity of the bladder. It was these cysts which had formed the 
tumor in the left hypogastrium, noticed durmg life. Both ureters were 
Tery much distended throughout, and at intervals swollen into large cysts. 
The mucous coat of the bladder was very much thickened, inflamed and 
uloerated. Both kidneys wei*e larger than usual and pale. 

The enormous size to which a cjst of the bladder may attain is shown 
by a oase reported by Dr. Murchison to the Pathological Society.' A 
larffe abdominal tumor, the exact nature of which was at first very difficult 
to aiagnose, was caused by a distended sacculus of the urinary bladder. 
The tumor extended as far as the spine of the ilium, and iin nature had 
been determined by puncturing it with a fine trocar. The pressure of 
the sacculus had caused obstruction and inflammation of the femoral 
Tein. After death the sacculus was found to be much contracted, and 
the orifice leading into the bladder was just large enough to admit the 

ennt of the finger. The contracted state of the sacculus was due tocer- 
in bands of muscular fibre being extended over it from the muscular 
ooat of the bladder. Fifty-four ounces of urine had been obtained, within 
hidf an hour, by the puncture and by a catheter introduced into the blad- 
der. Another instance of the kind is recorded by Dr. Warren (American 
Medical Times, N.S. IV. 13). A man, aged 85, who had suffered from 
dysuria for several years, met with an accident which caused his symp- 
toms to increase. liis abdomen gradually became enlarged as though ne 
were suffering from ascites, and only a small quantity of urine could be 
obtained by the catheter. On examination after death, the tumor, which 
reached as high as the stomach, was found to have been caused by an 
enormous diyerticulum from the bladder, the walls of which were much 
hypertrophied. On the left side, a little above the neck, was a round 
opening leading into the larger tumor, which' was formed of the perito- 
neal and mucous coats, and held a gallon of urine. From the history 
of the case it was evident that the prostatic enlargement and consequent 
dysuria had led to hypertrophy of the muscular coat. At the time of 
the injury this tunic nad given way, and, as time went on, the mucous 
and peritoneal ooverings hw become distended and formed the enormous 
cyst 

1 Path. Soc Trans., 1804. 
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For the treatment of saoculated bladder little can be done beyond ob- 
yiating the effects of retention of urine. The morbid condition of tiie 
bladder does not admit of any remedy, and we must confine ourselves to 
attempts at the remoyal of any obstacles which may exist to the evacua- 
tion of the bladder, while we endeavor, by the occasional use of the catheter, 
to draw off any fluid which may have accumulated in the cysts. We may 
also attempt to wash out the c^sts by injecting the bladder, and then ex- 
ercising pressure over it in different directions. The patient should idso 
be directed to change his position from time to time when passing bis 
urine, and while the injections are being used. In some cases a well- 
fitting abdominal belt may be found useful. 

A morbid condition of the bladder, somewhat analogous to the above, 
may be produced by irregular conti*action of the muscuLu: fibres, whereby 
the bladder appears to te divided into two cavities. 

Dr. Baillie remarks: ''I have not had an opportunity myself of ex- 
amining this singular disease, but I have received an account of such a 
case from Dr. Asn, which had many years ago fallen under his observa- 
tion. The upper chamber of the bladder in this case was generally much 
distended with urine, so that a round tumor could be easily distinguished 
bv the touch above the pubes. When a catheter was introduced into the 
bladder, only a few ounces of urine came away, and the tumor above the 
pubes remained as before. When the patient stood up, a quart of water 
sometimes passed away involuntarily, the tumor very much subsided, and 
the complaint was relieved for the time. After the death of the patient, 
the bladder upon examination was found to be divided into two chambers 
by a strong membranous substance, and the aperture of communication 
was almost obliterated." 

There would seem to bo only two ways in which a division of the blad- 
der into two chambers can happen. One is by a morbid growth of the 
inner membrane, forming a ridge at some particular part, and at length, 
by a continuation of this process, making a septum more or less com- 
plete in the bladder. Mr. Coulson once saw a case in which the calibre 
of the GBsophagus was very much narrowed at one part by a permanent 
ridge being formed in its inner membrane. Something of the same kind 
has also been seen in a part of the small intestines. We may therefore 
admit the possibility of a similar process taking place in the inner mem- 
brane of the bladder. Another way in which tne bladder may be sup- 
posed capable of being divided into two chambers, is by a very strong 
contraction of its transverse muscular fibres at some particular part. 
This will be andogous to the hour-glass contraction of the uterus, which 
is known occasionally to take place. When a complaint of the bladder 
depending upon its being divided into two chambers has been temporary, 
it IS reasonable to suppose that it has arisen from the last cause; when it 
has been permanent, it is moi*e likely to have arisen from the first. It 
is most probable, however, that in tne maiority of cases, this so-called 
"division of the bladder" has been caused, by the formation of a cyst, 
as above described. 

When two chambers are just beginning to be formed in the bladder, 
very little inconvenience is probably felt, because the communication be- 
tween them at this time is very large. Under such circumstances, it 
seems hardly possible to detect the nature of the disease in the living 
body; but wnen the disease has made considerable progress, and the com- 
munication between the two chambers has become very narrow, it may 
be ascertained, or at least presumed with some probability, to exist from 
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the following circamstanoes: There will be a oonsidenible circiunscribed 
tumor abore the pabea in the sitnation of the bladder when distended; 
much less urine will be passed than the natural quantity, and the tumor 
will not be sensibly lessened by it; or if a catheter be introduced, little 
urine will be eyacuated, and the tumor abore the pubes will still remain 
tiie same. But it may occasionally happen, in some particular attitude 
of the body, that the urine passes from the upper chamber of the blad- 
der into the lower, and from this it is eracuated by the urethra: under 
such circumstances a much larger quantity of urine will be passed than 
usual, the tumor abore the pub^ disappears, and the patient receives im- 
mediate relief, to continue till another accumulation of fluid takes place 
in the bladder. 

A condition the reyerse of that of hypertrophy, yiz., atrophy of the 
bladder, has been known to occur in cases where the organ has been pre- 
yented from discharging its function as a resenroir for the urine. In a 
<sa8e already alluded to (see page 32), an unrelieyed urethro-yaginal fistula 
resulted in complete atrophy of the bladder. 
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CHAPTER X. 

INFLAMMATION OF THE PERITONEAL COAT OF THE BLADDER, AND Of 

ITS SUBJACENT CELLULAR TISSUE. 

There is one other variety of aente inflammation of the bladder that 
demands oar attention^ viz., inflammation of its peritoneal coat, and 
subjacent cellular tissue. This is seldom confined to the bladder ; it 
generally extends over the whole of the membrane, and is often the close 
of a fatal disease of this organ. That it takes place, however, under 
other circumstances, without any dangerous consequences, is sufficiently 
proved by the old adhesions occasionally found connecting this part to 
the omentum, to portions of the intestine, to the uterus, or to the 
rectum. 

On dissection, we not unfrequently find the abdominal or peritoneal 
coat of the bladder inflamed, as well as the mucous and deeper tissues. 
Inflammation sometimes attacks the peritoneal coverinfi^, having spread 
to it from another part of the membrane. Nevertheless, though the 
circumstance is rare, cases have occurred in which acute inflammation 
was limited to the peritoneal tunic of this organ. As a reason for limi- 
tation to this particular membrane, Dr. Baillie suggested the quantity of 
cellular tissue interposed between the serous and muscular coats, and the 
laxitv of their connection. 

The pain and its aggravation on pressure, the state of the pulse, the 
countenance, and the position of the oody, clearlv indicate the nature of 
the disease. The same treatment which is employed in general perito- 
nitis must be adopted in inflammation of the peritoneal covering of the 
bladder. Leeches, calomel and opium, and warm applications, must be 
vigorously employed. The disease rarely, if ever, proceeds to suppura- 
tion ; but coa^lable lymph is sometimes thrown out on the innamed 
surface, forming adhesions with some other part of the peritoneum, 
where it covers other viscera, or lines the cavity of the abdomen. 

Peritonitis is an occasional consequence of the operation of lithotomy, 
generally as a result of the extension of inflammation from the mucous 
membrane of the bladder. In these cases the disease often comes on 
slowly and insidiously, the local symptoms not attaining a high degree •f 
severity. In children, peritonitis is a somewhat more common conse- 
quence of lithotomy. It results from the extension of inflammation from 
the mucous lining, or it may be caused by the peritoneum having been 
implicated in the perineal wound. 

The inflammation of the external covering of the bladder is, more- 
over, generally connected with inflammation of the adjoining lining of the 
pelvis. In these cases there occurs a peculiar train of svmptoms, re- 
Quiring a different plan of treatment from that suited to inflammation of 
tne peritoneal coat of the bladder. 

The pulse is rapid, varying from 100 to 140 in the minute ; the skin 
is hot, the tongue dry, and the countenance anxious. The patient com« 
plains of pain and tenderness upon pressure in the hypogastric region* 
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The abdomen next becomes tympanitic^ the pnlse intermix, and hic- 
cough occurs. In many cases aehrium ensues ; but the mind sometimes 
retains its clearness to the last Rigors sometimes precede death. The 
morbid appearances observed are — infiltration of serous fluid around the 
neck of tlie bladder, and, between this organ and the rectum, sloughing 
of the areolar tissue, discoloration of the peritoneum covering the bladder 
and rectum, with occasional effusion of a small quantity of lymph upon 
Ita surface. This, however, is not a case of uncomplicated peritonitis. 
The disease spreads from the areolar tissue to the serous memorane, and 
remedies directed to the removal of the morbid condition alone would 
prove of little avail. Abstraction of blood hastens the fatal termination; 
while stimulants may prolong life, if they do not save it. Sometimes 
the cellular tissue around the oladder is the seat of chronic disease; and 
abscesses may form in different parts of it, without the bladder being 
affected. These cases are always involved in great obscurity, and often 
terminate fatally. 

Dr. Elliotson ' relates the ease of a female, 42 years of age, In whom 
an abscess formed between the bladder and the symphysis pubis, which 
terminated fatally in about two months from the commencement of the 
disease. She complained of violent pain in the hypogastrium and over 
the pnbes, shooting back to the loins, and frequently attended with a 
tfensation of numbness and tingling in the right thigh, extending to the 
toes. The hypogastrium and pubes were very tender to the touch; there 
was, occasionalljr, a copious discharge of puriform matter from the 
vagina, tinced with blood; and the urine generally passed freely, but had 
sometimes been retained for two days together. There was much tenes- 
mus with pain in the rectum ; the tongue was white ; there was no ap- 
petite, but frequent nausea ; the bowels were usually opened twice a day, 
and the pulse was weak and small. 

On examination, an abscess was found in front and deeply behind the 
Cfymphysis of the pubis, extending laterally beyond the abdominal rings, 
BO msX the round ligaments passed through it. The surface of the bone 
was rough, blackened, and denuded of ito periosteum, but not carious. 
The abscess contained dark-colored and very fetid pus, which had free 
exit through the urethra, a portion of the whole circumference of 
which was here destroyed. The suppuration was entirely anterior to the 
bladder, which was rather turned to the right side, but, with the uterus 
and va^na, was perfectly healthy. The pelvis was large and well 
proportioned. 

Sometimes, however, there is found, posterior to the bladder, a 
pseudo-abscess, which is really seated within the cavity of tlie peritoneum, 
within the pouch of that membrane, lying between the poster'or wall of 
the bladder and the rectum. The pus in these cases arises from partial 
peritonitis ; lymph glues together some folds of the intestines, the fundus 
of the bladder, and the lower part of the sigmoid flexure of the colon ; 
and into the closed sac, of which these parts thus connected form the 
roof, and the peritoneal pouch the floor and lateral walls, the pus is 
poured. The contents of this pseudo-abscess may, if small in quantity, 
oe absorbed, and old adhesions alone remain to indicate the pre-existence 
of the disease. More commonly the pus finds its way into the peritoneal 
cavity, and death from general peritonitis follows. The inflammation 
on which, in these cases, the formation of pus depends, assumes a chronic 

> Hed. Gaz„ voL L, p. 130. 
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character. After a short but sharp febrile attack^ attended with hot 
skin, quick pulse, thirst, white ton^e, loss of appetite, confined bowc^ 
with pain in passing solid stools, high-colored urine, the evacuation of 
which is attended with pain in the hypogastric region, and tenderness 
on deep pressure immediately above the pubes, the patient becomes 
hectic. The febrile symptoms cease during the day, return with violence 
at ni^ht, and in the morning terminate with sweating. Sometimes it is 
the ni^ht fever of which the patient most complains, and sometimes it is 
the night sweats. He still nas uneasiness in the pelvis, not, however, 
amounting to pain. If the case goes on to a fatal termination, the pa- 
tient either dies* worn out bv the hectic, or he falls a victim to general 
Seritonitis, induced, as before observed, by the escape of the purulent 
uid into the general peritoneal cavity. In the latter case the symptoms 
resemble those of perforation of the intestine, but ordinarily are some- 
what less violent.^ The treatment consists, at trst,. in local depletion by 
leeches, applied immediately above the ^ubes, or by cupping-glasses 

E laced over the sacrum ; calomel and opium administered every few 
ours, BO as gently to affect the gums ; hot fomentations, or bran poul- 
tices to the hypogastric region ; mild aperients and simple enemata; the 
diet being stnctly antiphlogistic. 

When hectic symptoms show themselves in such cases, the treatment 
must be decidcdlv restorative. The patient must be supported with 
strong broths, jelly, etc In most cases a little wine must oe allowed. 
At the same time vegetable bitters and mineral acids will be found of 
considerable advantage. Quinine or decoction of bark, and dilute sul- 
phuric acid, are the best of their class. 
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CHAPTEE XL 

TUMORS OF THE BLADDER — ^TUBERCULOSIS. 

The bladder^ like other organs of an analogous stmctnrei is the occa- 
sional seat of yarious morbid growths, which may be either of a malig- 
nant or non-malignant character. So manifold are the alterations which 
have been made during the last few years in the nomenclature of tumors 
in ^neraly that it is somewhat difficult satisfactorily to classify the 
Tanous morbid growths which have been described as occurring in the 
organ in question. All such affections are comparatively rarely met 
with, and of certain kinds of vesical tumors the instances on record are 
very few indeed. A consideration of the cases which have been more or 
less minutely described shows that the following morbid growths have 
been found m the bladder : mucous polypi and polypoid hypertrophy of 
the mucous membrane, cysts, papilloma or villous tumor; nbrous tumors 
and fibro-myomata. One case of sarcoma ' has been placed on record, 
while tuberculosis of the bladder is not a very unfrequent affection. 
Ezunples of schirrhus, of epithelical cancer and of encephaloid also occur 
in ti^e bladder. 

Little or nothing is known as to the causation of these various tumors 
of the bladder. Contrary to what obtains with regard to other affections 
of this organ, morbid growths are more common in the female than in 
the male bladder. They occur at all periods of life ; Dr. Winckel' found 
two pedunculated polypi in the bladder of a new-born child ; in Mr. 
GoalsonV case of soft cancer complicated with calcareous deposit, the 
patient was sixty-three years of ag[e. Tuberculosis of the bladder is 
usually a secondary affection, but it may be primary and confined to 
this organ, as in a case described before the Clinical Society of London 
by Mr. Prescott Hewitt.* Of four cases of this affection recorded by Dr. 
Winckel, the patients all being females, and their ages varying from 29 
to 66, the disease was of a secondary nature in each instance, in three 
the disease being secondary to tuberculosis of the lung, and in the other 
case to the same affection of the kidneys and ureters. With regard to 
the other morbid growths, injuries of various kinds, the irritation caused 
by forei^i bodies, and displacements of the bladder have been mentioned 
as exciting causes. The cases on record are, however, too few, and their 
history too obscure, for any general deductions to be made with reference 
to causation. In a case recorded by Mr. Warner,* the symptoms of a 
papilloma appeared after lifting a heavy weight, and in a most interesting 
case of the same affection, successfully treated by Dr. Winckel,* the 
symptoms manifested themselves after an injury received during a fall. 
Ill tnese instances it is possible that an extravasation of blood into the 

'Senfleben, lAngenbeck^s Archiv, Bd. i.. s. 138. 

* Loo. cit, p. 168. * Lancet, 1860, voL ii., p. 187. 

* Clinical Society. Nov. 27th, 1874. • Loo. cit, p. 177. 

* Referred to by Mr. Hutchinson, Med. Times and Gazette, 1857, vol. i., p. 434. 
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tissues of the bladder was the starting-point of the affection. In the 
female, malignant disease sometimes spreads from the uterus to the 
bladder. 

We will first consider separately the various forms of non-malignant 
growths as above enumerated. 

I. Mucous polypi^ and polypoid hypertrophy of the mucous mem» 
brane. — ^These are usually pedunculated CTowtns, but thevare sometimes 
broad excrescences of the mucous membrane. In the latter case, the 
base is thickened and spongy in texture, and often covered with phos- 
phatic incrustation. On section the «urface has a gelatinous appearance, 
and the blood-vessels arc enlarged and abundant. There is also thick- 
ening of the muscular and serous coats, and hypertrophy of the former 
layer. Mucous polypi of the bladder are sometimes congenital. Dr. 
Winckel found two such growths in the bladder of a female child who 
died thirty-two hours after its birth. One of these was situated in the 
superior fundus, and was rather larger than a pea ; the other, somewhat 
less in size, was situated in the lower part of the bladder. Both tumors 
were pedunculated, semi-globular in form, and very vascular. Single 
polypi have been found as large as a hen's egg or even larger.* 

The symptoms to which these tumors give rise resemble those of 
.calculus, but haemorrhage rarely occurs. The patient passes water fre- 
quently, and with pain and straining. The nnne contains more or less 
pus and epithelial debris. On examination with a sound a resisting 
object may be felt, or by passing the finger into the rectum the tissues 
between the finger and the sound may be found abnormally thick. If 
the tamor occupies the upper part of the bladder, it may, in a thin sub- 
ject, be felt through the abdominal parietes. 

The late Mr. Crosse, of Norwich, has related a case of polypus of the 
bladder which is worth recording. A child, set. one year and a half, 
was troubled with frequent inclination to make water, attended with 
great straining and much pain. Medicine failing to relieve, M. Crosse 
at length sounded the bladder, but felt no stone. Alkalies, opiates, and 
the warm bath were employed ; the patient always resting better on tibe 
night when the bath was taken, although his symptoms increased in 
severity. He was continually wet with urine, which was passed in drops, 
an effort being made, with violent straining, at various intervals, fl'om 
a few minutes to half an hour. The nights were passed in the same 
manner as the days, except that during the former the little patient was 
said to scream more, and strain rather less violently ; unless laudanum 
were given to him he never got any rest till the morning, when he would 
occasionally sleep for an hour or two. At almost every attempt to pass, 
urine feces were passed, but the rectum never prolapsed. About every 
two or three weeks, Mr. Crosse used the sound gently, and twice thought 
he felt a stone, but not satisf^torily ; the impression was conveyed on 
passing the sound towards the left side of the bladder. No bleeding had 
followed the different soundings performed during three months, and 
the urine was generally voided more easily afterwards, and sometimes as 
much as a table-spoonful at a time. 

Dec. 2Sth. — Mr. Crosse again used the sound, which was resisted bj 
something unusual towards the left side of the bladder; for several days 
after this examination the urine was tinged with blood. The patient had 
become gradually emaciated by this time, the skin hanging flabbily about 

I Hutchinson, Medical Times and Qasette, May 2d and 9th, 1857. 
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him, and the oonntenance presenting as expreesiTe a picture of snffcring 
and grief as could be iritneesed. 8M>n afterwards another opinion wa^ 
taken, but the evidence respecting the existence of a stone was unsatis- 
fiK^tory. Various ideas passed through Mr. Crosse's mind; he thought 
that a stone might be encysted at the termination of the left ureter, as 
it was thereabouts that the resistance was always felt. While sound in cr 
he had frequently introduced the finger into the rectum without fining 
iuformatioUy except that when the child screamed, and the muscular coat 
of the bladder contracted upon its contents, the organ felt as a firm tense 
ball, about twice the sixe of a walnut 

The little boj was evidently sinking under his painful disease; and 
when two years old it was determine that an operation should be 
attempted for his relief. Mr. Crosse introduced the curved staff without 
diflSculty; the anus prolapsed from violent straining. The surgeon who 
assisted at the operation stated his opinion that he felt a stone; Mr. 
Orosse, on the other hand, could only feel a resisting body at the left 
side of the bladder, about the termination of the left ureter. After a 
few minutes' delay it was determined to cut into the bladder. The staff 
having been withdrawn during the consultation, it was re-introduced, 
and held in a proper position, when Mr. Crosse observed a great fulness 
of the perineum. As soon as he had cut down to the staff, and opened 
the membranous portion of the urethra, a semi-transparent substance 
appeared in the wound, resembling the mucus which nad been passed 
nom the rectum by the child's straininj? when first placed upon the table, 
and Mr. Crosse feared he had, for the first time in his life, wounded the 
rectum, an impression which momentarily invaded the minds of the by- 
standers. With the assistance of the left lore-finger, guided by the staff, 
he carried the scalpel forward to the neck of the bidder, and on with- 
drawing the knife, ho observed that the wound became instantly filled 
with a mass resembling what one would have expected to see had the 
peritoneum been open^, and the yermiform process, and several folds 
d small intestines had protruded. The protruded parts were pushed 
back; and on carrying the left little finger into the bladder, Mr. Crosse 
felt no stone, but found the cavity fill^ with soft tumors, and with a 
fljrmer substance near the orifice of the left ureter. 

'*If I betrayed,'* says the operator, "any judgment in this case, it 
was undoubtly in this stage of the business, by relinquishing the forceps 
held in readiness for me, and in withdrawing my finger from the blad- 
der.*' The same parts then protruded, ana they proved on inspection 
to be tumors, connected together like a cluster of grapes, some more, 
some less transparent; resembling in firmness, appearance, and structure, 
the mild polypus nasi; the membrane by which they were connected with 
each other, and with the inner surface of the bladder, was long and loose 
enough to allow some of the tumors to hang externally dependent at the 
wound: they had entered the urethra by the violent straining of the child 
when first placed upon the table. The nature of these tumors being now 
understood— namely, that they were mild polypous masses, growing from 
the inner surface of the bladder, it became obvious, that the only chance 
for the patient's recovery must bo sought by removing them. All that 
were in si^ht were cut off with the scissors, but the yiolent straining 
efforts, which the child had kept up during the operation, brought several 
more tumors, as big as grapes, suflBciently low down to admit of their 
being cut off. Upon introaucing the forefinger into the bladder, Mr. 
Orosse ascertained that more of the diseased structure remained behind 
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than had been removed; but, as many of the remaining tnmors were 
attached to the bladder by a broad basis, it was deemed advisable to make 
no farther attempts for their removal. 

Notwithstanding the administration of a powerful opiate, the child 
continued to have violent fits of tenesmus, and could scarcely be pre- 
vented from placing himself in his usual posture, resting upon his knees 
and elbows, to give full effect to his exertions. At the end of four hours, 
Mr. Crosse i)laced him again upon the table to ascertain whether these 
efforts had caused any fresh tumors to protrude. The wound was plug- 
ged up with a coagulum, under which was a tumor as big as a nut, and 
of purple color ; this was easily brought down and cut away with scissors. 
Much of the diseased structure remained which could not bo meddled 
with safely. After forty-four hours of incessant suffering the litUe 
patient died. 

Examination of the body. — The peritoneum was free from signs of 
inflammation ; the rectum was untouched; the ureters were much en- 
larged and contorted; the pelvis of each kidney so increased in size, that 
between one and two ounces of urine could be contained in it. The mus- 
cular coat of the bladder was much thickened; at its fundus there was a 
convex prominence, covered by ])eritoneum, which, when cut into, proved 
to be a firm mass of thickened cellular substance, situated external to the 
muscular coat, and containing a small central cavity filled with pus. The 
lining or mucous membrane of the bladder, of gelatinous appearance, but 
loosely connected, and in folds, gave origin to the disease. From the 
interior part near the neck numerous tumors sprung, occupying the cav- 
ity of the bladder; one, of large size with broad basis, of firmer consist- 
ence than the rest, was situated near the termination of the left ureter: 
this must havo been the resisting body felt on sounding. Several small 
detached tumors, from the size of a pea to that of a bean, were loose in 
the bladder: towards the neck the tumors presented a wart-like surface: 
but all were covered with their proper membrane continuous with the 
inner coat of the bladder, which was uninjured, except in three or four 
spots, whero tho tumors had been cut off with scissors. 

The neck of tho bladder and the prostatic portion of the urethra were 
much dilated, and tho tumors coula readily drop into this part of the 
canal, a fact which accounted for the fulness of the perineum. 

Cases of polypus vesico9 havo been recorded also by CoUison, Petet, 
and Corvillard. Mr. Wai'uer * relates the case of a tumor growing from 
the inside of tho bladder of a female patient: he extirpated it success- 
fully, but in tliis case the tumor projected far into the urethra, and could 
be felt with tho finger. 

' A very remarkable case of polypus of the bladder has been recorded 
by Mr. Savory.* The patient was a female child, aged thirteen months, 
who had suiiered for some weeks from symptoms resembling those of 
stone. A swelling had also formed in tho umbilical region, from which 
pus, and afterwards urine, had escaped. The child died, and on exami^ 
nation tho bladder was found to contain a pedunculated growth, on 
its inner surface, stretching transversely across the fundus, immediately 
behind the apertures of the ureters, which were much dilated. The mass 
was attached on cither side, but free in the centre, and so situated that 
it might lie forward over tho urethral orifice, or be propelled in that 

' Cases in Surgery, p. 803. 

> Medical Times and Gazette, 1853, voL ii., p. 106. 
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i'mctv/r,. vh-en sttempcs were made xo vmss ziint^ On microscopio exami- 
0ti/>&, x':»e tamor vfti foacd vy le occpvitsiiC of rery fine filamentous fibro- 
CftJi'^AZ tLvii::^. and :a miieh gT^r:i:^r par? vf §r::uiular or dim homogeneous 
fxtEM^jukoe, v::h imbedded nueleL UTvr the^ va^ an immense quantity 
«f tfAif:ihtJjbd eoicheLcm. in:h vel!-f :niied and large scales like those of 
e iri<'>3:£i. This epicheliam vas the most abnndanc constituent of the 

lII lobes of the polrpa^ lis form w:k« remarkable, as differing from 
that of the orJinarr ep:thel:nm of the Madder. The case was in other 
nspccts Terr interest lag. The urkchns had undergone considerable 
dikkUtion, and was perrious to nrlse. 

IL CyMfM. — ^These are of Tery rare occurrence as independent affec- 
VkmSy bat the caTitj of the bladder is sometimes penetrated by dermoid 
cjrsts of the ovary. Sceh cases have been pL*ced on record bv Drs. Fuller * 
and Greenhalgh, Sir H. Thompson and oihers^ In Dr. 'Fuller's case, 
the patient wiis a lotiy aged 5t>. and frv^m the history it appe:ired that an 
injury had led to a rupture of a dermoid cv<: of the ovary. Suppuration 
fobsequentlT occurred, and the pks forvedl:s way between the v:iginaand 
vrethra, an^f ultimatelv into the bladder. The matters voided were masses 
about the size of a hazel-nut, composed of a coil of short hairs, entan- 
|iing in their meshes yellowish matter ivsembiing cheesy tubercle. In Dr. 
Ureenha]^h*3* case, an ovanan cvsr, contaiRin:; a qnantitv of light-brown 
bair, with sebaceons and fatty matter, was found after death, communi- 
cating with the rectum, blalider and nmbiltca;3w Sir U. Thompson's ' 
CMC was one of extra-uterine fvvtation. It occurred in the practice of Mr. 
Joseph Thompson, of Nottingham. The patient had all the symptoms 
of a foreign body in the bladder, and hud passed bv the urethra two sub- 
atances which were found to Iv jMrtions ct a fiPtal vertebra. From the 
history of the case^ and the condition of the {vitient. it was evident that 
the cyst containing the child had suppurated and burst into the bladder. 
Uere was no enlargement of the alxiomen. but on examining^r rrr^t nam, 
s tumor could be fell towards the left sMe of the pelvis, opposite the 
aacro-iliac junction, extending along the loft siile of the pelvis towards 
the bladder. 31 r. Thompson incrvxhuwl a staff and made an incision 
fliTOQgh the urethra, downwards* outwards, and to the right, and through 
the opening thus made he removed the fivtus piecemeal. The i)atient 
made a go<S recoverv. In the case rciK^rted bv Mr. Wagstaffe,* a cyst 
was found connected with the bladder of a sini-lH^rn child. The cyst 
was an inch and three-quarters in diameter and c^^ntained a milky fluid. 
There were, in addition, other malformations of the genito-urinary 
evgans. 

Sacculi or cysts are not unfrct^uently formevl by protrusions of the 
mucous membrane between the muscular f:isciouli. Morbid conditions 
of this kind generally depend upon the existence of mechanical obstacles 
to the passage of urine: thev will bo found doATilHHi in the chapter on 
**Hyi)ertrophy of the BlaiUler/* Pistinot outgrowths of this ciuu'actcr 
may, however, occur in the absence of anv ol>struction. One instance of 
the kind is recorded by 1^1 r. Eriohsen/ I'he patient was a man 35 years 
of age; a tense, elastic tumor, smooth and rounded, was found to occupy 
the whole abdomen, and to extend into the jwlvis, so as to be felt tlirough 

> Trans. Path. Society, xxL, pw 273, 

• Lancet, 18T0, vol ii., 741. 

• Path. Six\ Trans,, xv., 15C. 

* Path. Soc, Trana,, xviii., 801. 

* Science and Art of Siuisery, yoL ii., p. 849l 
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the rectum. There was no difBouIty in passing urine or feces, and the 
patient complained only of uneasiness due to the pressure of tlie tumor. 
A puncture was made, and seven pints of clear unne drawn oil by means 
of the aspirator. The patient died from syncope, and on examination, 
*^ two enormous cysts were found connected with the bladder, one on 
each side^ by a rounded opening that would admit the little finger.^' 
The orifices were about an inch and a half above each ureter. The pelvis 
of the kidneys, the ureter, and the bladder were all dilated. There was, 
however, no kind of mechanical obstruction; the urethra and prostate 
were healthy. "It looked as if the whole of the urinary apparatus be- 
tween the calyces of the kidneys and the neck of the bladder had taken 
on a dilating outgrowth." 

III. Papilloma or Villous Tumor of the Bladder. — There are now 
many instances of this affection on record. Dr. Wilks ^ has given a de- 
scription of two cases which he examined after death. One of the pa- 
tients was a young and strong man, who died from hsematuria in the 
course of a few weeks. All that was found in the bladder were two tufta, 
scarcely larger than peas, and from these the fatal haemorrhage had oc- 
curred. They appeared like little tufts of moss growing from the mucous 
membrane; and, when examined by the microscope, presented villous 
processes, "covered by columnar epithelium, long battle-dore-shaped 
nucleated cells, very different from the ordinary epithelium of the blad- 
der. Each villus contained loops of blood-vessels." A typical case was 
reported to the Pathological Society some years ago by Sir U. Thompson.* 
The patient had suffered from urinary troubles, occasional haematuria^ 
and slight uneasiness, for about nine years. Retention of urine had also 
occurred, and latterly the catheter had been constantly required. Oc- 
casionally small flocculent masses were found in the urine, and these, 
when examined under the microscope, were seen to be made up of fuU- 
sizcd spindle-shaped cells, with very distinct nuclei, and arranged in 
layers. The absence of pain was a well-marked feature throughout the 
whole duration of the case. The man died from exhaustion, and on 
post-mortem examination, a villous mass was found placed transversely 
above and close to the urethra, in the front part of the neck of the blad[- 
der. The mass was as large as a strawberry, and there were also other 
smaller growths. There were no glandular or secondary deposits, and 
the duration of the symptoms (nine years) as well as the microscopic 
appearances precluded the idea of malignancy. 

Cases of this kind were formerly described as "villous cancer," but 
there are solid reasons why the term "cancer" should not be applied to 
such growths. There is no evidence of malignant cachexia being asso- 
ciated with these tumors; they do not invade other organs, and neither 
ulcerate nor slough. They are purely local growths of a peculiar kind, 
an extreme tendency to bleed being the most marked feature which they 
present. Some resemble a solid polypus, with its surface covered with 
long vascular projections. Others consist of a loose shaggy moss of tissue 
with but little solid material, and attached by a pedicle to a healthy sur- 
face of mucous membrane. This is the most typical form. In other 
cases the mucous membrane is dotted over with patches of villous out- 
growths, or mamillary projections. The symptoms, which may last for 
many years, are haematuria and derangement of the functions of the blad- 

> Wilks and Moxon, Pathological Anatomy, p. 537. 
• Path. SoG. Trans., xviii, 170. 
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der. Betention of urine is very apt to occnr from occlusion of the in- 
ternal orifice of the urethra, as well as from impaction of masses of tissue 
in the course of the tube. The urine Eometimcs contains soft flocculent 
nuuses, made up of spindle-shaped or other cells, with very distinct 
nnclci. Pain is by no means a constant symptom, and when death occurs, 
it is caused by the exhaustion due to the continuous and profuse haemor- 
rhage. In addition to the cases referred to, other instances of villous 
tumor have been described by Mr. Sibley,* Sir H. Thompson,* and Dr. 
Braxton llicks,' and a collectien of cases was published in the Medical 
Times and Gazette^ 1857, by Mr. Jonathan Hutchinson. In Dr. Hicks' 
CMC, the tumor was passed by the patient, a woman aged 35, during life. 
She had suffered for about two years from pain, straining and difficulty 
in micturition, and occasional hsematuria. A calculus or polypus waa 
inspected, but neither could bo discovered on examination. After some 
•training and passage of blood, she passed a soft mass, which on bcin^ 
minutely examined was found to consist of a central part, more solid 
and dense, and of villous growths springing from its surface. '^The 
filli were composed of branching tufts of capillary loops, each branch 
containing in nearly every instance the trunks of three blood-vessels, 
joined together by numerous capillaries. A very delicate membrane 
^probably the representative of the basement membrane) surrounded the 
network of capillaries, and a few delicate ill-defined cells existed in the 
fpaccs between them. The centnd denser portion consisted of an infor- 
mal assemblage of cells, varying in all degrees from the globular to the 
elongated spindle-shaped nucleated fibre, some possessing tw^o or three 
mrocesses. All had very large nuclei, which wei*e invariably single." 
The passage of such a growth during the life-time of the patient is the 
interesting feature in the case. In ail these instances of villous tumor, 
no doubt could well be entertained as to the innocent nature of the 
growth, and it may be remarked that similar growths have been found 
m the colon and rectum, with an utter absence of any symptoms of 
malignancy. On the other hand, however, there can be no doubt that 
malignant growths occur, springing from mucous membranes and having 
their surface covered with shaggy projections; these may with justice be 
called ** villous cancers." In some examples of this form of the disease 
ooenrring in the bladder, there can be no aoubt as to the cancerous nature 
of the tumor which in such cases has a solid btise, and infiltrates the coats 
o£ the bladder. Constitutional symptoms invai-iably make their appear- 
ADce, and often at an early period. Deposits of a like nature, but not 
oovered with villi, may be found on other portions of the mucous mem- 
brane. Preparations of malignant disease of the bladder, showing shaggy 
prolongations, are to be found in many museums. In connection witn 
Tillous growths, it is interesting to notice that this disease in the blad- 
der has ueen found co-existing with a similar affection in the kidney.* 
In the instance referred to there was no tumor of the bladder, but the 
mucous membrane was studded over with numerous long, delicate, villous 
processes, the mucous lining of the pelvis and calicos of both kidneys 
presenting similar outgrowths. 

Dr. u Itzmann * has recorded two cases of villous tumor of the blad- 
der, which serve to show that recovery may take place. One of these 

« Trans. Path. Soc.. vii.. 256. • Ibid., viii., 203. » Ibid., xi.. 153. 

^ As in a case recorded by Dr. Murchison, Path. Soc. Trans., xxi., 241. 
* Ueber Hematurie, Wiener Klinik, Hefte iv. und v., p. 135. 
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patients was an old man who had suffered for some time from hematuria. 
Mis urine contained small reddish flesh-like masses, wiiich, under the 
microscope, were found to consist of recent, well-preserved villous tissue. 
Various medicines were given, and the patient finally underwent a course 
of treatment at a hydropathic establishment, after which the haemorrhage 
ceased and never returned. The patient's health rapidly improved, and 
during an interval of three years there was no return of the previous 
. symptoms. In the other case, the patient suffered from great irritation 
of the bladder accompanied by retention of urine. A metallic catheter 
was passed for the relief of the latter symptoms, and on withdrawing 
the instrument its eye was seen to be occluded by a fragment of tissue, 
which on being examined was found to be ''villous" in character. The 
6ymi)toms never reappeared, and the patient died, some time afterwards^ 
from an affection of the stomach. 

Dr. Ultzmann points out that innocent villous growths are confined 
to the mucous membrane. They do not give rise to a thickening of the 
coat of the bladder, that is, there is no infiltration of the tissues. Villous 
cancers, on the other hand, give rise to tumors of the bladder, or to 
thickenings which may be felt through the rectum or the abdominal 
walls. Tiiey have also an abundant epithelial investment, whereas non- 
malignant villous growths are but scantily furnished in this respect. If 
a fragment of the growths can be obtained, and is found to be composed 
of capillary loops covered by a scanty epithelial investment, and if the 
patient be young and in good general health, it is probable that the 
growth in the bladder is of the simple, villous kind. If, however, the 
capillary loops are indistinct, or almost invisible through a thick epithelial 
covering, if the patient be advanced in years and in reduced health, the 
tumor in the bladder, even though it cannot be felt through the rectum, 
is probably of a malignant character. 

Among the symptoms of villous growths, and in addition to hsema- 
turia. Dr. Ultzmann has noticed that a peculiar sensation of discomfort 
in the perineum is often complained of by the patients at an early period. 
Others suffer from irritation of the glans penis, sometimes accompanied 
by violent priapism. This pain is much more violent than in cases of 
stone in the bladder; it is sometimes so severe as to cause the patients to 
protect the part with the hand, and even to make contact with their 
clothes unbearable. The uneasiness in the perineum is less marked when 
the patient lies down, and is ag^avated by riding in a vehicle, or even 
by the pressure of a cushioned cnair. 

With regard to the diagnosis between villous growths and calculns, 
irrespective of the information to be obtained by sounding, there are 
some symptoms which are common to both affections. The stoppage of 
the stream of urine, in the case of villous growth, is duo to the occlusion 
of the urethra by coagula, or by fragments of villous tissue. When theae 
are removed by the stream of urine, there is no longer any impediment 
to micturition. The pain in calculus is most severe after the urine has 
been passed, but in villous tumors the discomfort is aggravated by fulness 
of the bladder and relieved by its evacuation. The pain in calculus is 
relieved by rest, which has little or no effect upon the symptoms of tumor 
of the bladder. The hiemorrhage also in the latter affection is neither 
decidedly aggravated by movement nor relieved by rest. In villous 
growth, the blood is usually pure; in hsematuria due to calculus, there is 
generally more or less pus mixed with the blood. Examination b^ t\v^ 
rectum, or with a sound in the bladder, cauB^ i^«^ m ^^a:^^ ^^. ^^^soa^ 
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I'.Miivr Ainl irirroafies the hapmaz'iria. »!i--r{-Ai5 :>--: snrmpioms of calcalns 

Tii.i roiulitiori of the urine ia cascs %:f i... -s grvvih will be found 
ili*^*i<MiiiMl 111 I luM-liupter on "H*iiii:u::a.*" T::^* c<x:arrence of fibriue, 
■iM I II I iiirtxuUtiuii III urine of a r^xiv; *r- v-1.:t cvl-.tr. are regarded bv 
i»i \ h'.Mi.inii MM puthognomonic of \..l..i> ^:T:ha. If fragmentd of 
iij;" • I'l^ |i<ti^f«l. luni ihiiiCf when exiai. ::•'.; ur.dir the micro3co]>e9 are 
lu,.,, I r, i-..iiii<L iif iMpillary luo]»3 o.»vcrt-d l^j a :r.:a byer of epithelium, 
i.Ji . 1. 1 iio i.r tlio .itTivticm will be sudio.^:::'.v ui.ir.:fe*:: but, as Dr. Ultz- 
iM<»i'M r*fiiii 1 1'lrt. I II 0.^111 uch us such frai:n:t:.:« ::^ve U-en detached bv a 
fj.>. t-;i .•( p.iMi.il tiiortitioution, they will n^'t prvsent such a definite 
({.•«•..••<«> I.I i.i <(iMifttriu\<i depicted, and as m:^y rvaily be traced when 
M.jf.»M !•■ 1 I'o u'l-iiloni.illy removed in the eye of the catheter. In the 
..,*.•. ..i iii.i!- Mi I'll, .r'owili*!, it id generally ditliouit to tnice with any dis- 

i.iu. 1 4 i:i.> ^ii'fii.t xiMU'ture. The fragment consists mrher of a'eon- 

ii».,»J iii.t • •! «»■ .i:iU:^niUHl epithelial cells, p;i>, and blood-corpuscles, 
>ia. It • •;» I'll .ii><>( I ••r ( ixsuo. Khombic plates vf h:ematoidin may some- 
4.iit» , !i. :.«.•>! lilt in I lirsi* shreds. This ap]>eanince indicates a rupture 
a . .i|..:iik>.. 1 iri.i ,!• .in I r:^r:iLioti of blood-corpuscles. Sometimes ulso the 
iiMf.ui t.- 4 "1 • ..Ml' .KMi.i,:!! spherules of oxalate of lime: they are also, 
III . ., ... .1 I.. II ; 41 *M.l!n-. i'iv«|uently coated with phosphatic de|>osit3. 

I (I . .t.i..i. .»• >i ilif .iiTeeMou varies according to the nature of the 
.^.,.11. s »<i 1 ..ill. I . i't'iriiixuiiuvs. In thesimple villous disease, the patient 
ki. M >•! • • •• .« i.i.ii wAi-i, iiiul (iiially sucounib to the repeated losses of 
i.ii. . I \i .:< II in- \iil.Mi^ !;rtiwths are more rapidly fatal, and may causo 
\\ »•;» t>i .^:iiii .ii.'ii. 1*1 III. IV iriierfero with the escape of urine from the 
t».ti. > .. '• III M Ml .Mtiri \\.i\.s.>eL up disease of the kidney, and so pro- 

.(ti. ,. I I.I |l n • .t III ' k 

\\ . . . ' . .1 '. ./ 7 ■'/••> tfufoviata. — These have been occasionally 

ttit.M I I.. ,:. ■ !. I J.I. I i>iii ili.-\ aivof very rare occurrence. Dr. Winckel ' 

itit, t, . I . . . I I hiirii iu\otiia occurring in a woman. The tumor 

^^ ,. (I t ... '-,. '•, :t)i'i'M ilie iiriierlor wall of the bladder and the fascia 

, .,. .' . ,.. I o» iii.t»M.iU'l\ coiuKvted witli the former structure that 

.,,. J ..;..... ♦:!» I Ji.'M'Mi. 'riio tumor had existed for many yeara; 
M ^1 ! > . o I . t «4 I «>^;o :m h niairs tisr; it occupied a large s^^ace in 

,1^. ^-1 »i I I ..t \\\i )Mx*tiMii;cd into the urethra. It contained 
» ......... » ,.\ III, Ml V. :in.l i\;i8 covered by a tirm fibrous capsule. 

y (I ^ t. ^- « 1^ t« !i'^*ili iviMoved a myomatous tumor from the 

ijii.i . . , ' X . t.J i^m'u* M-ass,* The o(K'rat ion was a remarkably 

I. .t,i t ...4 ... -.miS «iiv\vssful. The patient had suffered, for 

.fc» I . . \ \\\ \\ ■\\wv piissing water, chiellvfelt in the glans 

l«, II., I . ( -x. . .'. ','.., \ s-K i!io bl.nliler. After a while micturition be- 

y»%\\\^ \s^\ r . ■ I'.i 1 •*•»;: ■.»-'M, \\\\y\ the uriue escaped involuntarily, not- 

\^iiu I IM I ..... H -11 '.; oirv'H.'i of the |Kitient. The symptoms were 
..kip|i . . t «.* -'.• .: >.> u> I'u' ptvseuiv of a calculus, and he was placed 
Mill- I I'l.'i.. ;.«» f« :!%'i!i i t iio M\ onler that it might be removed. On 
t \ikiiiiiii -11 i>i i:<o «^J«Mit^MW x\ tumor was found in the rcsfion of the 
l>i.i UL I i > i!i,« L'u ^'i ilio lucviciu lino. It could bo felt tlirough the 
ii. luuut kt M.i!t4. II w \t ,«p(yi<vu(ly alHUit as largo as a man's fist, firm 
14111I M.iu.wliib av'f»-.in*o i\» pivsj«un\ tolenihly movable, and apparently 
(ui.^iu kiui.; iu«ui i\w t>luliler. h could also be felt through the rectum. 
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but no farther information could there be obtained as to its nature. It 
was not as hard as a calculus, and from its consistence it appeared to be 
of a fibrous nature. The sound was felt to glide over an uneven rough 
surface, and it was noticed that the beak of the instrument was directed 
forward immediately it entered the bladder; on attempting to move it 
from side to side, it rubbed against a rough surface on the posterior wall 
of the bladder. Combined examination with the sound in the bladder 
and the finger in the rectum demonstrated the presence of a tumor at 
the back and upper part of the bladder. By passing two fingers into the 
rectum, and making pressure above the symphysis pubis, the consistence 
of the tumor was ascertained to be that of a fibroma, and its size that of 
a man's fist; the insertion into the wall of the bladder could not be made 
out with certainty. The examination with the sound caused the escape 
of a little blood, but no fragments of tissue were at any time passed. 
An attack of cystitis, due to the examination, having passed off, the 
question of an operation was discussed. Removal with a lithotrite was 
out of the question, by reason of the size of the tumor, and Professor 
Billroth decided upon opening the bladder above the pubes. He first, 
however, performed the lateral operation for lithotomy, and explored the 
growth with the finger. It was impossible to extract the tumor through 
the opening thus made, and he next performed epicystotomy, dividing 
both recti muscles at their insertion in order to give sufficient room. He 
next tore away as much as he could of the tumor with his finder, and 
then dissected away the remainder, turning the bladder partly inside out. 
It then a])peared that the tumor had originated from the muscular coat, 
and that it did not involve either the peritoneum (which was not inter- 
fered with) or the fibrous coat. Two arteries were tied, and the ligatures 
brought out through the upper incision which was not closed, but a drain- 
age tube was drawn through it and brought out through the opening in 
the perineum. Five days afterwards the upper wound was granulating 
freely, and, as there was no reason to fear any infiltration of urine, the 
tube was removed. On the twelfth day urine began to pass through the 
urethra. Mo unfavorable symptom of any kind occurred, and the patient 
was discharged with the wound completely healed, 34 days after the 
operation. The tumor, on examination, was found to be 8 centimeters 
in length, and 4 centimeters broad; its circumference in one direction 
was 18 centimeters, in the other 13 centimeters, while that of its base 
was 7 centimeters. The surface was nodulated, but smooth, and pre- 
sented no ulcerated spots. In its general appearance it resembled a soft 
fibroma, but differed in the ease with which it could be split in various 
directions (aiisaezeichnete Spaltbarkeit), On microscopical examination, 
numerous spindle-cells were discovered in all parts of the tumor, not 
such, however, as are found in sarcomas, but cells which could not be 
distinguished morphologically from those of organic muscular fibres. 
There was no doubt as to the myomatous nature of the tumor. Portions 
of it, however, were rich in cells characteristic of sarcoma, while in other 
portions, clusters of cells resembling those of epithelium, and suggestive 
of carcinoma, were very abundant. 

In another case* of myoma of the bladder. Professor Volkmann re- 
moved the tumor, but the patient, a man 54 years of age, survived the 
operation only a few days. The symptoms were comparatively of recent 
standing, and consisted in pain and burning sensations in the glans penis, 

' Langenbeck, Archiv, Bd. xix,, 6&V. 
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anil diCBcnlty of micturition, amounting BomctimeH to complete iscliuria. 
The uriue often contained blood, sometimes fluid, eometimes ia tbo form 
of largo coogula. A feeling of great discomfort and weight in the peri- 
neum was added to tlie other symptoms, and afterwards, masses of 
fibriltated shreds were dischaiged with great dilBculty and stniitiing by 
the urethra. The largest of these was as long as tlie little finger, and 
almost as thick as the thumb, resembling in appearance swollen macerated 
teudinouB tissue, and of a whitish yellow color. When admitted into 
the hoapitui (six months after the appearance of Lheeymptoms) the {Nitient 
appeared very anaemic and much reduced in strength. Nothing abnor- 
mill could bo folt by means of a catheter alone, but some shreds of tissue 
werefouud in the eyeot the instrument. Nothing abnormal could be 
detected by passing only one finger into the rectum, but, on bimanual 
exploration, the upper part of the bladder was found to be occupied by 
a hard, movable tumor. Professor Volkmann's method of esamining 
the bladder has been already described. (See page 19.) 

In the case in question, the tumor, thus discovered and examined, 
was found to be globular, smooth, firm, elastic and very movable. It 
oontinually slipped away from the finger, and was therefore attached bj 
a pedicle, which seemed to be fixed high up in the bladder and to the 
Ulterior wall. Its size appeared to be that of a hen's c^g, and, from its 
consistence and smoothness, it was assumed to be of a myomatous nature. 
This opinion was confirmed by a microscopical esamination of the frag- 
meuts that hud come away. These were found to consist of broad bands 
of large organic muscular fibre-cells, with characteristic rod -shaped nuclei, 
and attached to each other by means of a small amount of loose connec- 
ive tissue. Many of the fibres were in a state of fatty degeneration. 

The removal of the tumor by operation having been decided upon, it 
was thought advisable first to open the bladder from the perineum. An 
incision was accordingly made in the middle line, and the membranotis 
part of the urethra was opened for about three-quarters of an inch. The 
tumor could then be distinctly felt by the index finger introduced through 
this opening, and it was certain that the pedicle was near the summit of 
the bladder; cpicystotomy was then performed. The bladder beingopened 
to an extent of one and a half inches, the spot to which the pedicle was 
attached was readily found; it was, as supposed, at the summit of the 
bladder, somcwliut anteriorly and to the left side. The [H?dicle was about 
half an inch long, soft, and scarcely so thick as the little finger; it waa 
easilv torn through with the finger nail. The tumor was then slowly and 
carefully extracted through the upper opening. It measured 8^ cen- 
timeters in length and 6^ centimeters in breadth; its circumference in the 
longest direction was Sl^ centimeters. The operation was accomplished 
with very little haemorrhage; the edges of the wound were washed with 
a solution of carbolic acid, and carbolized dressing was applied ; a drain* 
»ge tube was inserted into the bladder from the wound in the jwrineum. 
Daring two days after the operation the patient appeared to be doing 
very well, but on the third day, symptoms of collapse 8u)ien(cned and 
terminated in death. The post-mortem examination revealed evidences 
of peritonitis, and diffuse purulent infiltration of the connective tissue 
between the peritoneum and abdominal wall in the neighborhood of the 
wound. The bladder was somewhat hypcrtrophied; the mucous mem- 
brane almost normal, the remains of the pedicle distinct. No sign of 
JnBammnUon of the structnres of the bladder, but evidences of two eir- 
cumscrjlted paCcbi}3 of cBase^bXoo^ in the posterior wall of the organ. 
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These were considered to have been caused by the examination. On 
microscopical examination the tumor was found to be of a purely 
myomatous nature. 

Professor Volkmann draws attention to the remarkable fact that the 
presence of the tumor failed to set up catarrhal irritation of the bladder, 
and that violent haematuria and retention of urine were the only manifes- 
tations. Commenting on the treatment after operation, the Professor 
thinks that the partial use of antiseptics was of little or no advantage. 
He believes that a drainage tube should have been passed through the 
bladder, and dilute solutions of salicylic acid frequently injected. 

The only case on record of sarcoma of the bladder has been published 
by Senflcben.' The patient was a woman twenty-nine years of age, who 
had suffered from irritability of bladder and incontinence of urine for 
about a year. Before her sixth confinement, the patient notied a fleshy 
mass protruding from the urethra; portions of this she herself removed 
on several occasions. After her confinement, small masses of tissue were 
spontaneously expelled with the urine, and without much haemorrhage. 
When she applied for treatment, the urethra was found to be much 
dilated, large enough to admit the index finger. The hypogastric region 
was painful on pressure, and an inguinal gland on the right side was as 
large as a walnut. On passing the finger into the bladder, an elastic soft 
lobular tumor, having a broad pedicle, was discovered at the posterior 
and upper })art of the organ, on the right side. Pressue on the tumor 
caused great pain. A fragment was torn away, and examined with the 
microscope and found to present the appearance of sarcoma. At the re- 
quest of tlio patient, an operation was undertaken for the removal of the 
tumor. Tiiis was accomplished by tearing away portions with a polypus 
forceps, introduced through the urethra, after failing in the attempt to 
get hold of the pedicle. There was very little haemorrhage, but the 
patient died of purulent peritonitis four days after the operation. On 
examination it was found that the bladder had been perforated. 

The bladder is sometimes the seat of tuberculosis, which, however, 
when it occurs, is generally connected with manifestations of the same 
affection in other organs. Like other new formations, the tubercles 
most frequently attack the neck and base of the bladder. The mucous 
membrane first becomes thickened and infiltrated with gray and caseous 
miliary tubercle ; superficial roundish ulcers are produced by the detach- 
ment of the softened caseous masses ; these ulcers may become so lar^ 
as to occupy the greater part of the surface of the membrane, and their 
floor and edges are more or less thickened owing to extension of the 
inflammation to the submucous connective tissue. Perforation rarely 
occurs, though it has been occasionally noticed. The affection is more 
frequent in children before eight years of age, than in after-life.' A 
very interesting case of the kind was described by Mr. Prescott Hewett 
before the Clinical Society.' The patient was a girl, aged nine, who 
had comi)lained for some time of symptoms closely resembling those of 
stone in the bladder. On examination after death, the bladder was found 
extensively invaded by tubercular deposit, and the mucous membrane in 
a state of ulceration ; perforation had taken place anteriorly, and also 
inferiorly into the rectum. The absence of tubercular disease in other 

* Lan gen beck, Archiv, i., p. 128. 

' Paget, Medical Times and Gazette, 1858, toL L, p. 968. 

» Clinical Society, 1874, Nov. 27th. 
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parts iras a Tetj remarkable feature in the case. Dr. W inckel ' states 
that in 2,50>5 post-mortem examinations of female subjects, tubercular 
disease of the bladder was found four times. The youngest pacient was 
thirty-one, and the eldest sixty-six, years of age. In all the cases there 
wereVide-spread indications of tubercular disease in other organs of the 
body. Dr. Burdon-Sanderson belieycs that tuberculous processes maj 
originate from catarrhal inflammation of the genito-urinarj mucous mem- 
brame; thus gonorrhcea may giye rise to prostatitis, prostatitis to scrofu- 
lous catarrh of bladder, etc. The disease, howeyer, usaallj begins abuye 
in the kidneys, and spreads downwards, for the kidneys are generally 
found more diseased than the ureters, and these latter than the bladder. 
Dr. Wilks* has recorded a case which strikingly illustrates this m*yde of 
extension. The patient was a man, aged thirty-two, who died from 
adyancedphthisis. His urine had been purtdent for three years before 
death. Tubercles were found in the lungs, intestines, and kidneys. 
The disease had extended downwards to the bbdder and yesicaljB 
aeminales. The whole of the trigouum vtsica was affected, but the 
mucoas membrane aboye the ureters was healthy. The ulceration 
extended oyer the surface of the prostate, and along the membranous 
and spongy portions of the urethra. 

Urinanr tuberculosis is yery yariable in its duration, and it would 
appear that it may eyen be completely recoyered from. Sir James Paget 
nas met with two children in whoin recoyery took place. A case of 

Kial recoTery in an adult has been recordc<f by Mr. Thomas Smith.' 
patient was a man, aged twenty-nine, and was under treatment in 
St. Bartholomew's Hospital for symptoms resembling those of stone. 
He was also the subject of strumous abscesses oyer the sternum and in 
the left upper arm. His other symptoms were cough, swelled testicles, 
frequent micturition, arrest of stream, luematuria. and ]>ain in left loin. 
The haematuria was aggrayated by moyements, and the pain was increased 
on emptying the bladder. No c^culus could be detected. The symp- 
toms were relieyed by steel and cod-liTer oil, opium and morphia. ' The 
luematuria yielded to confection of black pepper. 

The early symptoms of tuberculosis of the bladder much resemble 
those of calculus, and yery careful sounding is necessary, especially as 
the mucoas membrane sometimes becomes coated with phosphatic de- 
posits. The urine may contain, in addition to pus and blood, elastic 
fibres, debris and shreds of tissue. These denote deep-seated loss of 
substance of the mucous membrane, but are not absolutely pathogno- 
monic of tuberculosis. When, howeyer, cheesy-looking deposits, yisible 
to the naked eye, occur with granular debris and elastic fibres, the exist- 
ence of taberculosis is rendered yery probable. 

In a few rare cases the symptoms resemble those aboye described, but 
the bladder has been found uninyaded by the disease. A remarkable 
instance of this kind has been recorded by Huber.* The patient had 
suffered for some time from pain in the neck of the bladder and urethra, 
and frequent micturition. The urine was at first pale and centained no 
albumen. There was no change detectible in the bladder, bat the intro- 
duction of a catheter caused pain. Some time afterwards pus appeared 

' Loc. dt. 

'Trans, of the Path. Societ7. t<^ xL, p. 188L 
* St. Baitbolofiiew's Hospital Beporta, toL yiii., p. 95. 
* DeatKbm Aictir fOr klm. lU., It., eOA. 
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in the nriiie ; micturition became extremely frequent, perhaps every 
quarter of an hour, and the urine occasionally contained a little blood. 
There was no pain over the symphysis pubis. The patient died in a con- 
dition of exhaustion, and on post-mortem examination, cavities and 
caseous masses were found in both lungs. The kidneys, the left one 
especially, were much enlarged. The structure of the right kidney ap- 
peared normal, but the left one contained numerous ulcerating cavities, 
opening into the pelvis of the organ, and much caseous matter. The 
bladder was contracted; its coats nypertrophied ; the mucous membrane 
and that of the urethra injected, but presenting no trace of caseous 
matter. The sexual organs were intact. In this case, all the symptoms 
were referred to the bladder, which was comparatively normal. The 
hyperaemia of the mucous membrane was probably due to the constant 
straining provoked by the iiTitation of the altered urine. This latter 
was always acid, and it probably contained irritating materials in the 
form of fatty acids. It is just possible that the irritation was due to the 
cystitis, which in such a case mi^ht be supposed to bear the same rela- 
tion to the kidney-affection as simple bronchitis does to more specific 
processes in the lungs. There was never any caseous debris detectible in 
the urine. Both kidneys were sensitive to pressure, but there was no 
tumor. The patient was the subject of spinal curvature. 

The most common new formations found in the bladder are malig- 
nant growths, several varieties of which are met with. Encephaloid is 
the most usual form, schirrhus occurs less frequently, and only a few 
cases of epithelioma have been placed on record.* As stated in a pre- 
vious page, the so-called villous cancer is usually of a non- malignant 
character, though cancerous tumors sometimes become covered by a kind 
of villous growth, exactly resembling the villi of the chorion. The ana- 
tomical difference between a malignant and non-malignant villous tumor 
consists, therefore, in the presence or absence of cancerous elements in 
the structures of which the tumor is primarily composed. A malignant 
growth infiltrates all the tissues, a villous growth affects the mucoua 
membrane only. A cancer of any mucous membrane may sometimes be 
found covered on its surface with villous prolongations made up largely 
of blood-vessels. 

Carcinoma may occur either in the form of a diffuse infiltration, or 
in isolated nodules, or as a local mass, polypoid in shape and sometimes 
covered, as above mentioned, bv villous growths. In tne last-mention^ 
form, its most common seat is between the openings of the ureters and 
the internal orifice of the urethra. The tumor is generally composed of 
several lobules, which are soft and spongy in texture and have an abund- 
ant epithelial investment. The remaining part of the mucous membrane 
of the bladder may be either normal, or studded over with nodules of 
schirrhus. Winckel gives an illustration (copied from Demme) of a 
carcinomatous tumor covered by villi having an epithelial investment. 
Out of seven cjises of primary cancer of the bladder, described by Ueil- 
born ' three exhibited this appearance. In the St. George's Hospital 
Museum is a preparation consisting of a mass of malignant disease grow- 
ing out of a cyst on one side of the bladder, and projecting to a certain 
extent into its cavity. Its outward appearance is exactly that of villous 
tumor, and it was only on microscopical examination that the difference 

' Sir H. Thompson, Path. See. Trans., vol. xviii., p. 163. 

* Heilbom, Ueber den Krebs der Hamblafie. Inau^, B\SE,^'^fi9^2^^'^^3^« 
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oould be perceiTeda The disease had existed for many years, and at 
times occasioned hemorrhage, the source of which coald not be discoT- 
eretL The same museum contains a specimen of Tillons tumor which 
had existed for at least twenty year&' 

ilalignant tumors usually grow Terr rapidly, and in this respect 
differ from the other new formations, llie cavity of the bladder may 
be quite filled up, while the urethra and prostate remain unaffected. 
Adhesions, however, are frequently formca between the bladder and 
neighboring organs, as the uterus and the rectum. Peritonitis aLso is a 
frequent accompaniment. Tumors of all kinds, whether malignant or 
not, existing in the bladder for any length of time, are apt to become 
GOTered with an incrustation of phosp^tic salts, and may, under such 
circumstances, be mistaken for calculi. It must not be forgotten that 
the bladder may become involved in cancer of neighboring organs, 
especially of tlie uterus. Under such circumstances, the cancerous 
growths between the two organs are usually continuous. Epithelioma 
of the bladder is characterized by the fact that it spreads locally and 
does not affect remote parts, though the glands in the neighborhood 
participate in the disease. 

There are several points of interest in connection with epithelioma of 
the bladder. In Sir H. Thompson's case,' the disease had lasted for at 
least nine years, intermittent haematuria having been the first svmptom. 
Frequency of micturition and some amount of pain gradually super- 
Tened, and the patient ultimately died from cystitis and exhaustion. On 
post-mortem examination, a large, soft mass was found in the bladder, 
loosely attached to a growth of wide base, circular in form, about three 
inches in diameter, and occupying the floor and part of the right side 
of the bladder. There was no enlargement of any of the neighboring 
glands. The microscopical appearances were those of epithelioma. In 
another case, reporte<l by Dr. Hilton Fag^e.' the disease was secondary 
to a perineal fistula of thirty vears' standing, and was probably due to 
irritation from catheterism. On post-mortem examination, the poste^ 
rior wall of the bladder was found to be the seat of an open ulcer, 
about the size of a five-shilling piece, having an irregular, sloughy 
surface, with thick, raised, everted edges, and with its floor and mar- 
gins iJike infiltrated with an opaque, soft, white growth. The micro- 
scope showed that this was a typical squamous epithelioma, with numer- 
ous and large *' birds-nest aggregations.*' It is worthy of notice that the 
seat of the ulcer corresponded with the spot at which the point of the 
cathether would impinge upon the vesical wall, and the case is an 
example of the ** development of epithelioma in an organ already suffer- 
ing from the effects of chronic disease '■ — probably the direct result of 
irritation from the introduction of catheters. There were no secondary 
growths in this case, but in another, reported at the same time, the 
disease extended to tissues outside the bladder, and to glands near the 
bifurcation of the aorta. 

From the above account of the various morbid growths to which the 
bladder is liable, it will be seen that the symptoms to which they give 
rise are mainly — pain, haemorrhage, and disturbance in varioas ways of 
the functions of tne organ. Other affections, however, are characterized 

> Holmes. Principles and Practke of Surgerj, let edit., p. 7 
* Path. See. Trans., vol. zxriiL, p. 1C3. 
' Ibid., voL zxviiL, p. 167. 
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by similar symptoms, which, when occurring singly, may depend npon 
a variety of causes. In all cases of suspected vesical tumor, it is neces- 
sary by examination to demonstrate the absence of other affections 
which give rise to the above-mentioned symptoms. Thus, for example, the 
patient should be carefully examined with the view of detecting calculus, 
stricture, prostatic hypertrophy, and disease of the kidneys; and not 
until these are proved to be absent should the presence of a morbid 
growth be suspected. It must be remembered that vesical tumoi*s are 
far less common than the other affections with which they are liable 
to be confounded. 

With regard to the manner in which the symptoms appear, thoy 
may either set in suddenly, or may become gradually developed. We 
can readily understand how the tumor may remain indolent for a cer- 
tain time, until from its size, accidental displacement, rupture of its 
blood-vessels, etc., either haemorrhage or impediment to the escape of 
urine suddenly ensues. Observation confirms this, and accordingly we 
find that in a few cases the disease manifests itself suddenlv. Sometimes 
the earliest symptom is a sudden and perhaps copious discharge of blood 
from the urethra; this is soon followed by pain in the bladder and dif- 
ficulty in making water. In other cases, the disease first shows itself 
by a sudden attack of severe pain, either in the region of the bladder 
or in the back and loins; in this case, also, the first symptom is soon 
followed by hsematuria and painful micturition. 

More frequently, however, in the proportion of about two to one, the 
disease is developed in a gradual manner. Pain is the first symptom; 
it is felt in or about the re^on of the bladder, and continues for an 
uncertain period, being sometimes intermittent, sometimes dull, but in 
the majority of cases severe and constantly progressing. After some 
time, the pain is attended by irritability of the bladder, and the urine 
soon contains more or less blood, sometimes merely streaking the urine, 
but often collected in clots or passed in considerable quantity. The 
irritability of the bladder gradually increases, and often gives rise to 
complete spasm of the organ. The desire to pass the urine becomes 
more and more frequent, until the patient is tormented everv half hour, 
in some cases everv ten minutes, enjoying no rest either dfay or night. 
The discharge of the urine is always painful, and the difficulty of mio^ 
turating increases, until at last only a few drops may be passed at a 
time, the patient undergoing the most excruciating agony from violent 
straining, and spasmodic contractions of the bladder. 

During the course of the disease, the constant discharg:e of urine is 
sometimes replaced by complete retention. On examination, this may 
be found to be due to the presence of a clot or f ra^ent of the tumor at 
the neck of the bladder, or in the urethra; or to impediment from the 
tumor, which blocks up the internal orifice of the urethra, or to the pres- 
sure of the malignant growths on the orifices of the ureters. 

The condition of the urine varies with the nature of the tumor and 
the progress of the disease. In almost all the cases it contains more or 
less blood. Ilaematuria, however, is not a characteristic symptom of 
fibrous growths, but it may occur if these become ulcerated on the surface. 
On the other hand, hsematuria is the characteristic, and often the only 
symptom of villous growths. The unne, in these latter cases, is seldom 
free from blood, and is often deep rod in color, owing to the quantity 
of blood present. In malignant disease, as the case progresses, the 
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luino contains, in addition to blood, debris of various kinds, and is 
also highly purulent and offensive. 

Haying thus given a general sketch of the essential symptoms of ves- 
ical tumors, it may be useful to notice each in detail, and mention some 
points which majr throw light on the nature of the complaint. 

The nain which is first felt either sets in suddenly or is gradually 
dovelo|)oa. It presents several varieties with respect to its seat, inten- 
sity and character. The painful sensations experienced by the patient 
art\ nu>rtK)ver, distinguishable into two kinds; the one is more immedi- 
atoW oonueoted with the tumor itself, or its direct effects on the adja- 
eont tiMues; the other kind of pain evidently depends on the violent 
efforts of the blmlder to expel the urine and foreign body, which act as 
ooustant irritants of the mucous membrane. 

1Mu> formor kind of pain alone can be said to be proper to the disease; 
tht^ lattt^r is a symptom common to stone, retention of urine, and many 
Umuous of the urinary passages. 

Tho essential pain now spoken of, when it commences suddenly, is 
ConAuiHl to the bladder or to the lower part of the back; in this latter 
ease» it 8tH>n extends to the bladder likewise; and, in both, it is of a severe 
nature* When the disease is less suddenly or is gradually developed, 
we find the [^tient complaining of some uneasiness about the region of 
the bkiddor« or of irregular or intermittent pains in that part In other 
eases« the (uiin ixmimences about the loins or hips. It may thus con- 
tinue for severul months^ with alternations of severitv and relief; or it 
mi^ be Tery severe from the first, in the region of the pelvis and the 
loiiuu The ehanicter of the pain presents nothing of a special kind. 
In the early stages of the disease the patients usually refer merely to 
varieties in its intensitv« and rarely, if ever, speak of it as being of the 
lancinating^ darting kind. 

As the disKMise advances^ however* and as the irritability of the bladder 
becomes inoTx>ased* lancinating pains are occasionally experienced, or 
tkers may be a cutting* darting {lain* which radiates in several direo- 
tions toward the rtn^tum* into the |wneum* or along the urethra. 

It i« obviottslv difficult to determine how far the pain, in this more 
•Atani'e^t stage* depends on the tumor itJ»lf* or on the irritability of the 
Ma^tder and secondary le$ion$« which the pnssence of the tumor may 
kaw dctormincil. 

In > iM y fow ca«^ has the peculiar pain of the glans penis, so charac- 
(«rist io of* .<t one Ivx^n ohscrvea. 

The se;U of the psin is not generally well defined; but in some cases 
U Has Uvn roforiwl to the nook of the bladder: in others, to the lower 
|w^rt of the Kiok and xiv^inity of the rectum: while in others, again, the 
)MUU has boon ohH^flv experionoed above the pobes, and in the lower part 
irf ihe aKlomon. I'ho different points from which the tumor springs 
^iH e\pU»n thoiio varioties; and it should bo ob^rved that the bladder 
)a iK>iii<^t4mt>s i^a^nfttl to the touch* when e>r»mined with the finger 
ikl^^^A;h the reotum. or when pressure i?? mude above the pubes. In 
a)m«\»l cx-cTV oa,^ the jviin gOi>fi on gradually auirmenting; but it is diflB- 
^)t l«% os'uWte I hiiss increase, the essentiaV pain being, sooner or later, 
IHM^XkH) bx nrxrrc 9i|xa:$^ of the bladder. 

Tlu-^ lu.lu^u.^n* 1.^ be drawn from the presence of blood in the urine, 
«^>4 ^\»|^\uUiV t;\Mn the disi^harge of puro Wood from the bladder, are 
iK^Moti^vvi ^^i v\M\*uVj'aWe VMlue. Persistent To?»io»l hjemstnria, in the 
i^tii«^»v *\t a *>a)oul4i* t^ other cause, is the most ohamcfcristic sign of 
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tho presence of a tumor. In some cases, the urine at £u:st is merely 
tinged with blood, the hsBmaturia being accompanied by only slight 
symptoms of vesical lesion ; these, however, quickly become more severe, 
present few or no remissions, and are soon attended by more copious 
loss of blood. The early occurrence of heematurfa in these cases is not 
to be overlooked; but the most significant character is its constant 
occurrence during the wljole course of the disease. The quantity of 
blood discharged may greatly diminish, the urine may even become clear 
for a time, but the symptom recurs again and again until death super- 
venes. 

Although the blood is usually discharged with the urine, because dur- 
ing micturition the tumor is especially exposed to pressure or irritation, 
yet haemorrhage may occur while the patient is at rest and the bladder 
empty. Frequent and persistent oozings are characteristic rather of vil- 
lous growth than of malignant disease. Another sign which must be 
taken into account is the great increase of haemorrhage sometimes 
occasioned by the use of instruments during an examination of the blad- 
der. Under certain circumstances the use of the sound may be followed 
by some discharge of blood, but the haemorrhage is rarely abundant unless 
the bladder be the seat of a malignant or vascular tumor, or be in a state 
of ulceration. It has been justly observed that blood discharged with 
the urine **mav come direct from the urethra, prostate, or kidneys, as 
well as the bladder, and that an error of diagnosis, as to the seat of the 
haemorrhage, may be readily committed." The experienced practitioner 
will not ofcen have much difficulty in determining whether the blood 
comes from the bladder or from the canal of the urethra. It is less 
easy to say whether the haemorrliage may not be renal; we must look to 
the concomitant signs of renal disease; when the blood is derived from 
the kidney, the fluid discharged often contains the tubular casts indicative 
of disease in that organ. 

Dr. Ultzmann* has drawn attention to the occasional occurrence of 
fibrinuria as a symptom of villous disease of the bladder. A full de- 
scription of this condition will be found in the chapter on ** Haematuria.*' 
Fragments of tissue are sometimes passed with the urine, and by exam- 
ining these under the microscope, evidence may occasionally be obtained 
as to the nature of the case. 

The sudden retention of urine, coming on after painful micturition 
and frequent haematuria, is a sign of great value; but it can serve as a 
diagnostic sign of tumors only in those cases where an examination has 
shown that the obstacle to the evacuation of the bladder does not depend 
on calculus, enlargement of the prostate, stricture, or any of the ordi- 
nary causes of retention. 

It is unnecessary to discuss the points of similarity and difference be- 
tween calculus and tumors of the bladder, because the rational symptoms 
of the former are just as deceptive as those of the latter, perhaps even more 
so. No surgeon would, at the present day, think of affirming tho exist- 
ence of calculus in the bladder without tlie presence of its positive signs, 
derived from the use of tho sound. The absence, however, of these 
signs, does not entitle us to infer positively the absence of stone. The 
calculus may be in the bladder, yet out of the reach of the sound; the 
obstacles to complete examination are, however, now well understood, 
and though doubts may arise, errors of practice are seldom committed. 

* Ueber Hasxnaturia, Wiener Klinik, Hefte iv. u. v., p. 138. 
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Aj the ntioul srmpcoms of maligiunt or other morbid growtliB in 
tbe bijdtler tend oclIt v> suspicions, the sorgeoa vill sduarstilj turn to 
phjscal aigxu derived from aa eximicAdon of the nrinjuy organs^ mnd 
of the tximor itielf^ or r:icher of Mnr pomons of it vhicfa may be passed 
with the urine. BTcarefol exam-nAdoa ve determine the' absence of 
those k^ionj the fTmpc«>Du of which are mulogona to those of resical 
tnmor; bj exploring the bladder in a m£thodj^ manner we can generally 
aiotftain that it cont^nj a fi>ft tumor: and ehoold anr portions, or even 
debris of thij tumor hare come awriy with the nrlno, t^e microecope may 
enable oj to aecert^n wheiher it be of a benign or malignant natnre. 

It ia a remarkable eircomstance that the nreihra and prostate ^land 
flddom present any serloos organic lesions in cases of malignant disease 
of the Madder, "rhe macoos Hiembrane of the bladder is also remark- 
ably free from disesse, the most common change of the organ obserred 
being some degree of hypertrophy and coniraciion. On examination, 
then, the enrgeon will frequently discorer that the nrethra. prostate and 
neck of the b.addcr are free from organic disease, and this discoTery will 
oonsideiably restrict tl.e field of his inquiries, showing that the caose of 
the srmptoms is confined to the bladder. 

T^his organ should now be carefully explored. In thin subjects, a 
tnmor sltoated at the upper part of the bladder may sometimes, as in 
Professor Billroth's cose, be detected through the abdominal walls. Mor- 
bid growths, howerer, most commonly inToive the base of the bladder, and 
are therefore situated deeply in the pelriss and within reach of the fin- 
der in the rectum. For examining the interior of the bladder, a short- 
beaked sound should be introducv^L The extremity of the instrument 
may be arrested a liitle beyond the internal orifice of the urethra^ or it 
may pass freely into the bladder. 

In the latter case, by slowly reTolring the point and making the end 
of the instrument sweep, as it' were, the fundus and sides, it will rarely 
happen that the existence of a tumor is not discoTered. Unless the mor- 
bid growth be xery large or occupy a particular position, the presence or 
absence of stone may be, at the same time, determined. The examination 
may be aided by introducing a finger into the rectum. By feeling for 
the sound, information may be derived as to the thickness of the coats at 
the base of the organ. By movements of the sound itself in various direc- 
tions, any existing unevenness or roughness may be detected, and like- 
wise any obstacle connected wi th the vesical walls. If the tumor is situated 
at the back of the bladder, the be^ of tiie instrument will be directed 
forwards directly it enters the organ. An extremely soft tumor, such 
as a Tillous growth, will not offer any appreciable resistance to the move- 
ments of the sound. If the case be one of malignant rrowth, the tumor 
will usually be within reach of the finger introduced into the rectum, 
and the examination may be further aided by making pressure with the 
other hand alx^vc the symphysis pubis, so as to force the bladder as deeply 
as possible into the pelvis. A •hard, nodulated swelling, extendingfjur 
back so that its boundary cannot be reached by the finger, is stronriy 
suggestive of malignant disease. Even if the tumor be situated in the 
upper part of the bladder, it may sometimes, as in Professor Volkmann's 
case, be detected on bimanual exploration. The existence of carcinoma- 
tous cachexia and of glandular enlargement will serve to confirm the 
diagnosis of malignancy, while the absence of these conditions, in a case 
presenting the symptoms of vesical tumor, will render it probable that 
this latter is of a non-malignant kind. 
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With regard to the eyidence which may be obtained from an exami- 
nation of tne urine in cases of suspected yesical tumor, the reader is 
referred to what has been already stated in the foregoing account of the 
symptoms of these growths, and also to the chapter on ^^ Haematuria." 
Small masses of tissue may be passed with the urme, and from an exam- 
ination of these, yaluable eyidence ma^ sometimes be obtained. This is 
particularly the case with regard to yillous growths, the characteristic 
structures of which may be clearly identined under the microscope. 
With regard to malignant formations, it is ^nerally impossible to dis- 
tinguish any specific cell-^owths in the multitude of yariously formed 
cells which are discoyered in the urine. If, howeyer, soft, small, trans- 
lucent masses are occasionally passed, and these, when examined under 
the microscope, are found to be composed of a multitude of large cells, 
each containing seyeral nuclei, the diagnosis of malignant tumor is 
strongly confirmed. 

A careful examination of the urine may enable us to arriye at a 
correct diagnosis in cases where many of the ordinary symptoms of 
malignant growths are absent. An instance of this kind is recorded 
by Dr. Dickinson.* Ebematuria was, for some time, the only symp- 
tom. There was no unnatural sensation in the loins, no frequency of 
micturition, or irritability of the bladder, nor any other pain or dis- 
comfort. The urine, howeyer, contained small, soft, buff-colored lumps, 
resembling fibrinous coagula, and these, on being placed under the 
microscope, were found* to consist of an aggregation oi large spheroidal 
cells, among which were many round b^ies which had a radiating 
structure as though they were partially crystallized. These cells ana 
masses evidently belonged to an organized cellular growth, apparently 
of an encephaloid character, and situated in the bladder. The blood 
was not diffused through the urine, but was passed at the end of mic- 
turition, almost pure. Other symptoms rapidly superyened and the 
patient died, and although, unfortunately, a post-mortem examination 
could not be obtained, there was no doubt as to the nature of the case. 
It seldom happens that such conyincing proof of the nature of the affec- 
tion is to be obtained from a microscopical examination of the urine as 
was the case in this instance. • As Dr. Dickinson remarked, tangible 
masses of vascular cell-growth are rarely expelled with the urine. In the 
case of simple villous growths, loops of blood-vessels sometimes become 
detached, and are easily recognized under the microscope. 

The following cases will serve to illustrate the symptoms and progress 
of malignant disease of the bladder. In the spring of 1848, Dr. Lankester 
was consulted by aeentleman, set. 62, of small stature, active and temper- 
ate habits ; he had, nevertheless, suffered much from dyspepsia, for 
which he had consulted medical men, and latterly had been compelled to 
attend to his diet with more than ordinary care. About twelve months 
before Dr. Lankester saw him, he was suddenly attacked, while working 
in his garden, with pain in his back, followed by a desire to make water, 
which, when passed, lie found to be discolored with blood. He immediately 
sought for medical assistance, but the pain in the back continued, ana 
there was a fresh appearance of blood in the urine. He lost flesh as well 
as appetite, and his nights were sleepless ; the frequency of the desire to 
pass water increased, and the pain in the back continued, extending 
thence down the thighs. Under these circumstances, it occurred to his 
jk .^__^_«_— 

1 Path. Soc. Trans., vol. xx., p. 288. 
9 
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medical attendant that stone in the bladder was the canse of his symp- 
toms, and he was sounded more than once, but without any being found. 
When seen by Dr. Lankester he was very thin, with an anxious connten- 
ance, and peculiar stoop in his gait. He suffered much from dyspeptic 
symptoms and severe gastrodynia ; the bowels were habitually consti- 
pated, and neyer reliey^ without medicine. He was restless at night, 
and obliged yery frequently to ^et up and make water ; there was seyeie 
pain in tne back and in the region of the bladder aboye the pubes, where 
pressure caused seyere suffering. The urine, passed eyery hour or hour 
and a half, was sometimes more colored than at others. It was acid ; 
and after standing a considerable time, threw down a deposit, which, 
under the microscope, presented lithate of ammonia and organic shreds, 
apparently of mucus and fibrine. Blood-corpuscles and pus-globules 
could also be detected. On applying heat and nitric acid, albumen was 
precipitated. After a yariety oi treatment, he consulted an eminent 
surgeon, who passed a catheter, and endeayored to inject the bladder. 
The operation was attended with great pain, and followed by an increased 
amount of blood in the urine. It was found impossible to get the fluid 
to pass into the bladder, although the catheter was fairly beyond all pos- 
sibility of prostatic obstruction. After a few months, he again came 
under the care of Dr. Lankester. He was greatly emaciated ; the pain 
in the back and region of the bladder was constant and intense ; the 
urine was passed more frequently than eyer, being sometimes clear, some- 
timoa mixed with blood. On standing for a short time, it deposited a 
thick sediment, which consisted of litnates, mixed with amorphous or- 
nnic matter. The use of morphia afforded some relief ; but the patient 
Became gradually weaker, and sank in the month of January in tne fol- 
lowing year. Upon examination, the lungs and liyer were found healthy; 
the heart of natural size, with slight deposits upon the mitral and semi- 
lunar yalyos. Both kidnejB were enlar^, the left much more so than the 
right ; the capsule was easily separated from the mass of the kidnej; the 
tissue was soft and easily broken down, but there was no conyersion of 
tissue. The pclyis contained some puriform fluid, which was traceable 
down the uroten The right kidney was the smaller ; its pelyis was his^ily 
injected, and parts of its surface presented granular degeneration. The 
bladder was empty, and when grasped from the outside, the coats were 
firm ; while, on opening it through the urethra, a loose organized mass 
of yellowish color was round free within it Attached to a point near 
the neck of the bladder, was a granulated mass highly injected, present- 
ing portions of a red color passing into white. It was easily broken 
down with the knife, and yielded to slight pressure. Higher up the 
bladder, and on one side of the fundus, another tumor presented it- 
self of larger size, but haying the same diaracter as that below. The 
mass that was loose had eyidently been separated from one of the por- 
tions still in connection with the bladder. The coats of the bladder 
were yery much thickened ; the prostate was considerably enlarged, and 
on cutting into it, seyeral points presented themselves, in which was 
found matter of precisely similar character to that of which the growth 
in the bladder was composed. The spleen. etomacb% pancreas, and ab- 
sorbent fflands of the aodomen, both in the meeent^rr and along the 
oourse of great blood-yessels, were examined^ biU they {Wosented no trace 
of maligpant disease. 

About the same time the following os^e cawM^ nn j«r Mr. Coulson's 
oare. T. S. B., set 50, stoat» and of a gouty habits m M;icr, 1848, passed 
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bloody urine for the first time, having previously had no other symptom 
than severe pain in the back. He continued to pass blood in the urine 
for five or six months, at first without pain, but afterwards with intense 
suffering. The blood at the commencement was fluid and diffused in 
the urine, but after a short time coagula were passed, and the passing of 
these occasioned great pain. At the end of six months the appearance 
of the blood almost entirely ceased, but symptoms of chronic inflammation 
of the bladder came on. There was frequent desire to pass urine ; great 
pain or scalding at the time of passing it, and afterwards the urine was 
loaded with stringy mucus. Some of the symptoms being those common 
to stone, he was sounded three or four times, but no calculus could ever 
be detected. The sound could scarcelv be moved at all in the bladder, 
its motion being evidently impeded by some morbid growth, and the 
sounding was always attended by severe suffering. On one occasion, 
while the sound was being moved about, a portion of the morbid growth 
was detached and subsequently came away. On examination structures 
resembling cancer-elements were detected, and the dia^osis of malignant 
disease of the bladder was accordingly formed. His local symptoms in- 
creased in intensity ; his strength and appetite began to fail him, and in 
the following May he died. A constant dribbling of the urine was the 
only symnf^om in the case for the last two or three weeks prior to his 
death. On examination of the body, the bladder was found occupying 
the greater part of thejpelvis, and fixed in its position by morbid adhe- 
sions, which extended on all sides, and were very indurated. On passing 
the hand between the bladder and rectum, the glands along the course 
of the right ureter were found diseased. The right kidney itself 
was more than double its normal size, the other was only slightly en- 
larged. Both on section presented a dear surface, of an ashy gray 
appearance, the natural structure was obscured, and more or less de- 
stroyed by infiltration of disease. Towards that portion where the blad- 
der IS usually uncovered bv the peritoneum, the part seemed much softer 
and readily gave way. Tne interior of the bladder was filled to a great 
extent by a morbid growth of a cancerous character, which seemed to 
take its origin from the mucous coat, and was much larger towards the 
neck. The mass bore a strong resemblance to the cauliflower excres- 
cence of the uterus. In some parts, the submucous tissue and mus- 
cular coats were completely absorbed, in other parts they were not much 
affected. 




Lospii 

uneasiness while passing his urine as long as he could remember; but 
that it was during the last two months only that he suffered great 
distress, under which his general health had begun to give way. On 
admission he complained of great pain along the urethra and at the 
end of the penis, especially ^ter making water, and also of great un- 
easiness in the lower part of the abdomen ; the urine, which he was 
obliged to void freauently, was always bloody, and contained crystals 
of the triple phospnate, Dufc no cancer-elements. The presence of a 
calculus was readily detected by the sound. The man's countenance 
was pale, and expressive of great suffering. The lateral operation was 
performed, and two calculi were extracted, but not without some difiS- 
culty, for one was on the right side of the bladder, in a sulcus formed bj 
the tumor. There was a good deal of venous hsemottbai^ 
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Operation, whjcli the patient survived only three days. The bladder « 
found to be adherent to the Burronnding Etructures, and its cavity Taa 
occupied by a medullary tumor, wbicli vielded a soft brain-like snb- 
stance on pressure, and exhibited, under the microscope, the elements of 
a cancerous growth. 

J. C, 23 years of age, applied, on the 15th of November, 1853, at St, 
George's Ilospital, on account of some difficulty in making water, at- 
tended by incontinence of urine and hiematuria. He stated that about 
a month previously he had fallen off a ladder, and struck himself, while 
falling, on the right side of the chest. Some three days after the acci- 
dent ho noticed, for the first time, blood in his urine. He then began 
to suffer from difficulty in making water, and he was Buffering much on 
admission from inability to empty his bladder. The urine was dribbling 
away from the urethra, mixed with blood. The complexion was sallow i 
and unhealthy, and the expression was indicative of much distresa. 




Flo. 8. —Showing Bladder with Medullary Tumor and two CsJcwlL 

A Bmall-sized silver catheter was pasEed by Mr. Pollock ; there wai 
no obstruction to its passage into the bladder, and only a small quantity 
of blood escaped through it. A small-sized gum catheter was then 
pushed fur into the bladder. Ab it entered, a small quantity of blood 
and coagulum escaped ; but on its further introduction clear urine came 
away ; and after the bladder was emptied of water, blood again escaped 
through the instrumeut. 

Ou examination per rectum, the bladder felt large and elastic ; and 
it was inferred that this effect was produced by some diseased condition 
of its walla or by eomo crowth in its cavity. 

The discharge of bloody urine continued; the fluid evacuated be- 
came by degrees more offensive, alkaline, and purulent. Under the 
microscope, numerous blood-corpuscle a, a copious deposit of crystals of 
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the triple phosphate, and a large number of nucleated cells, were seen. 
These latter consisted of separate cells, with a delicate investing mem- 
brane, granular contents, and a lar^e, highly granular nucleus. There 
were also small masses, which probably consisted of similar cells massed 
together, as their outline showed a similar granular arrangement. The 
patient sank gradually, and died eleven days after his admission. 

The kidneys were enlarged, but not diseased. The pelvis and ureters on 
both sides were greatly dilated. The bladder was half filled by a fungoid 
growth, attached to tne lower portion of its posterior wall, ana contamed 
some offensive urine, mixed with pus and blood. The mass of the tumor 
consisted of several independent growths attached to the walls of the 
bladder by separate pedicles ; it had grown out into large flocculent tufts, 
shreddy at their surface, and very vascular in their structure. The sur- 
faces of the masses were ulcerated. It was difficult to determine whether 
the original disease commenced in the mucous or sub-mucous tissues.' 

In another case, under Mr. Goulson's care, the patient's symptoms 
were supposed to be due to the presence of a stone. Me had suffered for 
a considerable time from pain in the region of the bladder, and frequent 
desire to pass the urine, which was frequently bloody and mixed with 
mucus. Various remedies were employed, and with some relief, for at 
the end of six months the pain in the bladder was greatly mitigated and 
the hemorrhage from the bladder much diminished. The patient, how- 
ever, remained in a debilitated state from the frequent loss of blood 
which he had formerly experienced. 

The symptoms latterly complained of seemed referable to the urethra 
rather than the bladder. The urine still contained mucus, and was 
occasionally tinged with blood. The discharge of urine was painful, but 
the patient referred his sufferings chiefly to the urethra, along the whole 
course of which he experienced intolerable pain while making water. It 
was most violent when the urine first fiowed, and then gradually sub- 
sided, until the bladder was emptied, when nothing was felt except an 
aching sensation along the whole course of the urethra, which, however, 
soon passed off. The desire to pass water was experienced every hour ; 
it was excited by standing or walking ; the pain, also, was increased by 
exercise ; but was much alleviated when the patient had remained for 
two or three hours in bed in a particular position on his back. 

It was now thought that ulceration existed in the mucous membrane 
of the urethra. Balsam of copaiba produced irritation and hemorrhage ; 
various kinds of injections were tried, some with relief, others with no 
result. The muriate of morphia, in half-grain doses, alleviated suffer- 
ing, but produced no other effect. The patient sank in about a fortnight 
after coming under observation. 

On examination of the body, the bladder was found to be somewhat 
contracted, and the muscular fibres irregularly thickened. Attached to 
the fundus was a tumor, about the size of a small orange. It was rather 
firm at the base, vascular, and of a cauliflower appearance in the body ; 
the color of the tumor was whitish, interspersed with dark purple spots ; 
its surface was covered with a soft, sandy deposit, consisting chiefly of 
the phosphate of lime and triple phosphate. The deposit was very fri- 
able, being easily crushed between the fingers ; and it should be remarked 
that the urine occasionally contained a similar deposit during life. 

At the right side of the bladder, and extending as far as its neok^ 

> Transactions of Pftth. Society, vol« xi., v* ^i^* 
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was another tumor, of fiimilar stmctore but smaller in size : this was so 
situated that it must have occasionally blocked up the internal orifice of the 
urethra. The rest of the lining membrane of the bladder was dotted 
here and there with small, hard, reddish tubercles, between which the 
membrane itself appeared pale and flabby. The ureters were greatly 
dilated. The prostate was healthy, but a thin membranous band ex- 
tended across the membranous portion of the urethra, and obstracted 
the passage. About three inches behind the glans penis the urethra pre- 
sented a few points of ulceration ; it was otherwise healthy. 

The kidneys were much enlarged, and softer than natural. Their 
external surface was covered with elevated tubercles, about the size of 
hazel-nuts, which broke down under slight pressure. The internal 
structure of the kidnevs was completely disorganized, and interspersed 
with small abscesses nlled with pus and oil-globules. There was no 
ddculus either in the kidneys or in the bladder. 

With regard to non-malignant growths, the symptoms are nearly, if 
not entirely, the same as those of malignant tumor, but they are usually 
less severe. Copious loss of blood, however, except in the case of Villous 
growths, more rarely attends the benign disease ; irritation is more apt 
to extend along the urethra, and the progress of the disease is much 
slower in cases of fibrous or fibro-cellular polypi, etc., than when the 
bladder is the seat of encephaloid or epithelial cancer. Both the beni^ 
and malignant lesions are equally attended by pain in the region of tne 
bladder, constant and painful micturition, and occasional retention of 
urine. But as the non-malignant tumors are much more frequently 
seated about the neck of the bladder than the cancerous, the pain and 
irritation which they excite arc more often felt about that part, and re- 
tention of urine is a more frequent symptom. In many of these cases, 
also, hematuria is absent, or the urine is only slightly and from time to 
time tinged with blood. 

An examination with the sound will sometimes enable the surgeon to 
detect a pedunculated tumor about the neck of the bladder, but a more 
complete diagnosis is generally impossible. The absence of hsematuria, 
and of structures resembling cancer-cells, will assist in confirming an 
opinion that the tumor is of a noti-malignant character. Examination 
tnrough the rectum or vagina, as the case may be, may reveal the exist- 
ence of a tumor, if this latter be of a large size and firm consistence. 
It has been mentioned in a previous page, that females are more liable 
than males to suffer from tumors of the bladder, and in the former sex, 
owing to the shortness and dilatability of the urethra, the diagnosis of 
these affections is often easy and their treatment simple and efficacious. 
We are mainly indebted to the late Prof. Simon, of Heidelberg, for 
showing how easily the internal surface of the female bladder may be 
explored with the nnger, and how tumors may be removed therefrom. 
He has given a minute account of the various methods he employed for 
these purposes in one of Volkmann's series of clinical lectures.* Wc 
have already referred to this essay in the chanter on the various modes 
of examining the bladder. Examination with the finger will enable us 
to discover the position, size, consistence, mobility or the reverse of the 
tumor, and to come to a determination as to the possibility of successful 
operative interference. Simon also suggests that a fragment of the 
tumor should be scraped off with a sharj)-edged spoon and submitted to 
microscopical examination. 

r — ' 

' Volkmann's Sammlung Klinischer Yortr&ge, No. 88. 
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The symptoms of tubercular ulcer of the bladder are not well marked; 
they resemble those of chronic ulceration in general, and often simulate 
the effects of vesical calculus. In some cases on record the symptoma 
connected with the bladder were so slight as to have escaped notice 
during life. In these instances the ulcers were few, and of limited ex- 
tent, while the kidneys, prostate, and several other organs were the seat 
of extensive tubercular disease. 

The ordinary symptoms which attend the disease are pain about the 
neck of the bladder, with frequent and painful micturition ; the urine 
at first contains mucus, then becomes albuminous, purulent, and is often 
tinned with blood as the diseases advances ; it is alkaline in some caAes,^ 
acid in others. These symptoms, either masked by, or complicated with, 
symptoms of diseased kidney and of tubercular anections in other parts, 
gradually increase until the patient sinks in a state of hectic, or is cut 
off by some intercurrent malady. 

There are no particular signs by which tubercular ulcer of the blad- 
der can be made out with any degree of certainty. In the diagnosis of 
malignant affections we sometimes derive great assistance from the gen- 
eral aspect of the patient, but in suspected tuberculous disease deduc- 
tions of alike kina cannot be drawn without a great danger of error. 
The disease occurs almost invariably in young suojects. In suspicious 
cases we should search for evidence of coincident tubercular disease of 
other parts, as of the kidnevs and testicles, and of the prostate in adults. 
The appearance of elastic fibres in the urine is probably indicative of 
tuberculous ulceration. 

With regard to the treatment of non-malignant tumors occurring in 
the male subject, such ^owths are for the most part beyond the reach 
of surgical efforts. We have to confine ourselves to alleviating the 
prominent symptoms, such as hemorrhage, painful and frequent mictu- 
rition, and retention of urine. 

Haemorrhage is the predominant symptom of villous formations, and 
it may, as we have seen, lead to the death of the patient. It rarely 
occurs in connection with fibrous growths. When present, it may be 
combated by injections into the bladder, or by administration of reme- 
dies by the moutlu As a matter of course, all instruments should be 
used with the greatest gentleness, any roughness of manipulation will 
inevitably increase the mischief. As an injection, a weak solution of 
nitrate ot silver (half a grain to the ounce) will probabljr be found the 
most efficacious lor checking the haemorrhage and allaying irrkation. 
Continuous rest in bed and the avoidance of all excitement are also indi- 
cated. Sir H. Thompson recommends a weak solution of the tincture 
of the perchloride of iron (a drachm to four ounces) as an injection, 
with wnich he succeeded in arresting haemorrhage when all other reme- 
dies failed. He also speaks favorably of an iced infusion of matico for 
the same purpose. Solutions of alum, acetate of lead, gallic acid may 
also be tried. Bladders of iced water applied to the hypogastrium and 
perineum, and the introduction of a plug of ice into the rectum, as 
recommended by Dr. Gross, will also aid in checking the haemorrhage. 
As internal astringents we may give the tincture of the perchloride of 
iron, solutions of alum or infusion of matico. Dr. Gross speaks highly 
of a combination of turpentine and dilute sulphuric acid, ten drops of 
each, with five ^ains of gallic acid, administered every few hours. The 
various preparations of opium may be added to any of these remedies. 

For the relief of painful and frequent micturition^ axiod^l'&s^ 
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especially indicated. Opiam, or some of its preparations, may bo given 
internally or in the form of a suppository. Belladonna in the latter 
form often ffiyes much relief. These and similar remedies should be 
administerea freely. Should retention occur, recourse must be had to 
the catheter^ which must be used with all gentleness. 

The attempts which have from time to time been made to remoye 
morbid growths from the male bladder deserye a passing notice. Mr. 
Orosse's case has been already alluded to. Mercier, Giyiale, and others 
haye deyised instruments for removing pedunculated growths through 
the urethra, but the dangers of such an operation are such as to pro- 
hibit its performance. Uncontrollable and fatal hemorrhage, or lacera- 
tion of the coats of the bladder, are results which might easily ensue, 
and although Giyiale' has reported more than one successful case, few 
Burgeons haye followed his example. Such tumors occurring in the 
female bladder are, as we shall see presently, much more amenable to 
treatment of this nature. 

* Attempts have also been made to remove tumors from the bladder in 
another manner, namely, by cutting into the organ and exposing and 
removing the morbid growth. Bil&oth's * case has been already afiuded 
to. 

In connection yrith operations of this kind, Listen's * case may also 
be mentioned. He opened the bladder above the pubes, and removed a 
fibrinous cast which nlled up the cavity of the organ, and caused com- 
plete retention. Nussbaum * also, in excising portions of a cancerous 
rectum, has repeatedly removed fragments the size of haLf-a-crovm from 
the walls of the bladaer which had become involved in the disease. The 
operations produced great relief to the patients, and in no instance were 
followed by fistulous communications. 

Tumors of the female bladder are much easier of diagnosis and much 
more accessible to operative treatment. Several instances of successful 
removal have been placed on record. An operation is, of course, more 
likely to be successful when the growth is of the polypoid kind. In 
such a case, the nature of the tumor having been previously ascertained, 
the patient is to be placed under the influence of chloroform, and the 
index finger of the left hand introduced through the urethra into the 
bladder. A long slender pair of forceps is then passed along the finder, 
by which it is guided to the peduncle of the tumor. By gentle twisting 
or dragging movements the tumor may then be removed from its attach- 
ments,'and withdrawn through the urethra. Should such an operation 
be likely to cause much hemorrhage, the wire of an 6craseur may be 
passed round the peduncle,* or the galvanic cautery may be used, for the 
same purpose. If the tumor is very large, it may be broken up by the 
finger, or forceps introduced through a speculum in the urethra. A 
sharp-edged spoon may be used for the same pui*pose. Schatz (auoted 
by Winckel) treated a case by incising the urethra and dragging tne tu- 
mor downwards by means of threads passed through its base. It was 
then divided and subsequently removed. 

* Giviale, Traits Pratique sur les Maladies des Organes Q^nito-Uriiiaires. T. 
Hi., p. 151 et sea. 

* Lan^nbecVs Archiv, xviii., 411. 

* Medical Times and Gazette, August, 1863. 

« Quoted by Podra^ Von Pitha u. Biliioth's Haudbuch d. alL und spec. 
Chir., Band iii., Abth. ii., lief, viii., s. 70. 

* Braxton Hicks, Lancet, 1868, voL L, May 80th. 



TUMOBS OF THB BLADDER. 137 

Non*pednncTiIated growths can be only partially removed, but por- 
tions of them may be scraped away with the sharp-edged spoon as de- 
vised by Simon. The hemorrhage caused by such an operation is rarely 
considerable, as the vessels are torn and twisted. If, however, there be 
much bleeding, it may be arrested by injections of cold water or of in- 
fusion of matico, or by the application of the tincture of the perchloride 
of iron. In cases where the tumors or excrescences are situated in the 
upper part of the bladder, and are therefore only partially accessible to 
the finger introduced through the urethra, Simon recommended a T- 
shaped incision through the vesico- vaginal septum. The wall of the 
bladder is then to be drawn down and the tumor removed with the knife 
or scissors. The actual cautery may, if necessary, be used to check 
hemorrhage, and after the raw surface left by the removal of the tumor 
has healed, the opening^ in the septum may be treated as a fistula. 

The treatment of malignant aisease of the bladder is altogekher pal- 
liative. The pain, iiTitability, and spasm are best relieved by full doses 
of morphia, pushed to narcotism if necessary. Hsemorrhaffe may Ee 
checked by various astringent injections, such as weak solutions of 
nitrate of silver, and of perchloride of iron, or by the local application 
of cold. 
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CHAPTER Xn. 

FISTUUB OF THE BULDDEB. 

It has been Bhowxiy in a prerioos chapter, that laoemdon <v rapture 
of the bladder is im exceedingly dancerons accident The danger, now- 
ever does not arise so much from me injoiy inflicted on the bladder 
itself as from the inflammation produced by the extraTasated urine, and 
hence we find that, wheneyer the mine has a free outlet through any of 
t&e natural channels, the patient generally reooTers, but a fistolons open- 
ing or passage often remains. 

Affections of this latter kind do not appear to haTe been recognised 
by the earlier writers on medicine, and it is not until the commencement 
of the seyenteenth century that we find any allusion made to them. A 
Spanish surgeon, Ludoyicus Mercatus, in a book published in 1605, 
appears to haye been the first to describe urinary fistulas as occurring in 
women. He also indicated the yarious means by which they might be 
cured, and recommended that the callous edges should be removed, 
either by the application of cauterants or by a cutting operation ; but 
the subsequent approximation of the maigins by means of sutures did 
not form any part of his plans. This latter metnod was first proposed 
by a Dutch surgeon, Hendrik yan Boonhuyzen, in 1663, but it does not 
appear that he himself eyer adopted his own proposaL The affections 
in ouestion, howeyer, soon became fully recognized, and accordingly we 
fina them alluded to by numerous writers on surgery, and diseases of 
women.* Comin? nearer to our own times, Desault anH Dupuytren may 
be mentioned as having published B&v&il cases successfully treated by 
cauterization. 

According to Dr. Winckel, a new era in the operative treatment of 
these affections was inaugurated by Jobert de Lsinballe in 1834. His 
method consisted in paring the edges of the fistula and bringing them 
together by means of suture. In the preyious year, howeyer, the same 
plan had been carried out by Mr. Qossett^ sui^reon to Newgate, for the 
cure of a fistula the result of vaginal lithotoTnj\* The success of the 
c^wration having been established, it was speedily adopted by surgeons 
in yarious countries, and numerous impTOVieTneTit^ krid Tn«>difications were 
suggested and carried out bv Dr. Simon of H^idolb^^rir, ^ho had been 
one of M. Jobert de LambalVs assistants, Drs, Sitn^ and Bozeman, of 
New York, and Mr. Baker Brown, of London. -QTiit^^ rooMitly Mr. Law- 
son Tait, of Birmingham, has shown that oa»«! hit>»ono deemed incur- 
able, on account of Sie extent of tJ^ loskm> tnav V s^ti^^actorily dealt 
with by adopting certain modificatkwis of t>»i or^itv*irt oyw^tion. 

» Forar^Bom^of Uie history of y'e«ioal ft«*«ilJ^, ni^\ h ^vy4.-<fr» li^t of authors 
who hay« wntteo on the subject, see >^(^«fM!Jfe^ »l^d^*t<4\ ^« yt^uwikrankhei- 
1, ix. Aba., 8. 100. 
* Lanoei, November nOi, ISSi. 
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Vesical fistalaa are of various kinds, according to the organ with 
which the abnormal communication is established. In the most common 
kind, vesico-yaginal fistula, the bladder communicates directly with the 
vagina through an aperture in the septum. The aperture may also be 
liigher up, t^tween the bladder and uterus, constituting utero-vesical 
listula, wnile in a third form the urethra and neck of the bladder open 
directly into the lower part of the anterior wall of the vagina. It 
occasionally happens that the urethra alone is implicated, while in another 
variety, a communication is established between the ureter on one side 
and the vagina. Becto-vesical fistula has also been observed in female 
as well as in male patients, and it occasionallv happens that the bladder 
communicates with some portion of the small intestine. That form of 
fistula caused by a pervious urachus has been described in a former 
chapter. Two or more of these fistulso have been known to co-exist. 
Thus the bladder may communicate both with the vagina and the uterus, 
and a vesico-vaginal fistula mav be complicated by an opening of the 
same kind established between the vagina and urethra. 

With regard to the causation of these affections, the majority are due 
to ulceration occurring in the course of malignant disease of the genital 
organs, but such cases are rarely amenable to any form of treatment. 
Those cases, on the other hand, for the relief of which much may be 
accomplished by operative interference may, with reference to their 
causation, be divided into two classes, according as they are or are not 
connected with the puerperal state.' The larger of these two classes is 
composed of the puerperal fistulas, and these a^ain may be of spontaneous 
origin, or may be occasioned by various operative manipulations. 

Puerperal fistulso of spontaneous origin may be caused by laceration 
of the vesico-vaginal septum during the passage of the head of the child, 
especially if the bladder be distended ; by injury to the same part during 
labor in cases of exostosis of the pelvic bones ; or in cases where a cal- 
culus is present in the bladder. In these instances the laceration is 
immediately produced. In other cases, where the pelvis is contracted, 
the vitality of a portion of the septum may be destroyed by pressure^ a 
slough is formed, the separation of which produces a communication 
between the bladder and vagina. When the pelvis is small, such injuries 
are more likely to occur in face presentations, as the vesico-vaginal septum 
is then compressed between the sharp edges of the child's inferior maxilla 
and the anterior bony walls of the pelvis. It was at one time believed 
that the majority of puerperal fistulas were caused by operative interfe- 
rence on the part of the practitioner, the forceps being the instrument 
with which the mischief was alleged to be accomplished. On the other 
hand, it is asserted that in many instances the occurrence of the lesion 
might have been averted had an early recourse been had to instruments. 
Dr. Winckel, in commenting upon these discordant opinions, cites some 
statistics collected by Dr. Bonque of Ghent. Out of 204 cases of urinary 
fistulas, occurring in women, 118 were due to puerperal causes, and of 
these, 65 (55 per cent) had arisen after labors in which instruments 
had been used. It is worthy of notice that those fistulas which occur 
spontaneously during labor are generally situated in the upper part of 
the vagina, and involve a portion of the uterus as well as the vaginal 
walls. 

> This classification has been adopted by Winckel in his Handbuch der Frauen- 
krankheiten, a work from which much assistance has been derived in the reviaioncL 
of this chapter. 
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In a second class of puerperal fistulsB, the lesion has followed confine- 
ments in which instruments have been used for deliyery. In Dr. 
Bouqu6's cases, aboye alluded to, the forceps was used in 37 cases, the 
leyer in t, and the blunt hook in 3, while turning was had recourse to 
5 times and craniotomy 12 times. The violent use of the forceps may 
produce direct laceration, or may cause such an amount of pressure that 
a slongh forms, which on separating leaves a fistula. Iniunes produced 
in this manner are usuaUy situated m the lower part of tne anterior wall 
of the vagina. The sharp fragments of bone after craniotomy may, unless 
due care be taken, cause considerable laceration of the vesico-vaginal 
septum, while in delivery by turning, the same parts may be so com- 
pressed as to lose vitality, and to be partially destroyed by sloughing and 
ulceration. Dieffenbach has reported a case in which the point of a 
catheter was thrust through the vesico-vaginal septum and produced a 
fistula. Of 14 instances of which the details are given by Dr. Winckel, 
only in 1 case instruments had not been used, in 2 cases the lesion was 
not attributable to the operative manipulations, in 3 it was probable that 
it had been thus caused, while in 8 such a causation seemed almost cer- 
tain. 

FistulsB of non-puerperal origin may either be due to injury, or may 
arise spontaneously in tne course of disease. The rough use of a sound 
or lithotrite, foreign bodies in the bladder, falls upon sharp-pointed sub- 
stances, have been known to cause the lesions in ouestion. A fistula 
sometimes remains after vaginal lithotomy, and the bladder has been also 
injured in operations for relieving an impervious vagina. The lon^- 
continued use of a pessary has been known to cause ulceration and fistuhi 
of the vesico-vaginal septum. Similar fistulsd of spontaneous origin are 
sometimes due to cancerous disease of the uterus and vagina. Tubercu- 
lous or sjrphilitic disease rarely, if ever, leads to destruction of the 
vesico-vaginal septum. Stone in the bladder, chronic ulcerative disease, 
as well as malignant affections of that organ, are occasional but rare 
causes of fistula. 

It is not surprising that the anatomical condition of the abnormal 
opening should var^r greatly in different cases, when we reflect on the 
various causes by whicn the accident may bo produced. Thus, laceration 
from instruments, or sloughing from pressure, may destroy the soft parts 
at any point and to almost any extent, between the meatus urinarius and 
the upper extremity of the vagina. XJrethro- vaginal fistulae are usufdly 
mere openings, roundish in form and of variable size, and are generally 
situated about the middle of the lower wall of the canal. Vesico-vaginal 
fistulsB have usually a somewhat lateral situation with regard to the 
median line. When due to laceration from instruments they generally 
occur in the lower third of the vagina, but when of spontaneous origin, 
in women with narrow pelves, their most frequent seat is near the upper 
part of the vaginal canal. It is doubtful whether they are more frequent 
on one side than on the other. They vary very much m form and extent ; 
they may be round, oval, crescentic or irregular. The destruction of the 
soft parts may be so extensive that the fistulous opening will admit 
several fingers, while in other cases it can be felt only as a slight depres- 
sion. The form and size of the opening will depend upon the causes by 
which it has been produced, on the efforts which have been made to 
close it, and likewise upon the healing powers of nature. Nothing cer- 
tain can be affirmed with regard to the direction which the fistulous com- 
munication may take ; it is often transverse, or it may run longitudinally 
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toward the neck of the uterus^ which may participate in the laceration. 
In other cases it presents yarions degrees of obliquity. 

The appearance of the fistulous opening will vary according as it has 
been produced bjr laceration or sloughing ; and likewise according to the 
time at which it is examined, whether at a short or remote period after 
the accident. The practical point to notice, however, is the condition 
of the edges and of the tissues in the immediate vicinity. In old cases, 
and especially when the affection has been produced by sloughing, the 
edges are frequently callous or turned inwards towards the bidder, and 
the induration extends some way into the surrounding tissues. 

When the fistula has been caused by direct injunr, the edges generally 
exhibit a considerable amount of vitality, the lips of the wound are thick 
and tumid, the granulations vigorous, and the surrounding tissue 
appears succulent and reddish. When the fistula is adherent by a por- 
tion of its margin to the adjacent bone, the edges are apt to become 
much attenuat^^ a result which also occurs as a consequence of cicatri- 
cial contraction. 

Fistulous openings between the vagina and ureters are of rare occur- 
rence, and are generally situated laterally and at the upper part of the 
former passage. They are roundish in form and small in size. In a case 
recorded by Freund, the terminal end of both ureters had been destroyed. 
The opening, elliptical in shape and situated in the median line, was 
distant two centimeters from the meatus urinarius, and in its walls were 
seen two apertures into which a probe could be passed. 

The uterus may also communicate with the bladder by a fistulous 
opening between thetwo organs, or a vesico-va^inal fistula may extend 
upwards and involve the neck of the womb. These fistulas, as well as 
those between the bladder and various portions of the intestine, are ex- 
tremely rare, and are of course generally beyond the range of surgical 
interference. 

When the fistula has existed for any length of time, various changes 
occur in the bladder and adjacent parts. The former, no long^er serving 
as a receptacle for the urine, diminishes in size, its walls remain in con- 
tact with each other, and the anterior wall often protrudes througli the 
fistulous opening. Catarrh of the mucous membrane, thickening of the 
muscular coat, adhesions of the peritoneal covering to neighboring 
organs, are also frequent consequences. Obliteration of the urethra 
sometimes occurs, and even if the tube remains pervious, its calibre be- 
comes much diminished in course of time. The external parts of the 
genital organs are constantly moist and sore, and may become eroded or 
even ulcerated. In consequence of cicatricial contraction the vagina 
may undergo various changes in shape ; firm bands sometimes extend 
across it in various directions, and complete atresia may be produced by 
adhesions between the anterior and posterior wall above the fistula. 
Stony concretions sometimes form in the bladder, or in diverticuli from 
the vagina. 

The single and characteristic symptom of a vesico- vaginal fistula is the 
escape of urine through the vagina. This occurs as soon as the commu- 
nication is established — after laceration, immediately ; after sloughing, 
in a few days, as soon as the slouj^h has separated. In the former case, 
however, the occurrence of the injury may not have been suspected at 
the time of its infliction, and several days may elapse before the real 
nature of the case is ascertained. This may be the case, for instance, 
when the vesico-vaginal septum has been lacerated during an inatt^xsisscsL- 
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tal labor. The constant escape of fluid having a arinons odor, and 
the absence of any desire to pass urine will, howeyer, safficiently indicate 
the nature of the case. When the accident results from sloughing the 
^niptoms are later in their appearance, and are preceded by pain and 
difficulty in j)assin^ water. After the slough has separated these latter 
symptoms will suoside, and give place to a constant escape of urine. 
The possession of any capacity of retaining a portion of mine in the 
bladder, and of discharging it voluntarily, will depend upon the size and 
position of the fistula. The inconvenience resulting from incontinence 
of urine, and the troublesome excoriations produced in the neighboring 
parts are the chief effects of the accident; but they are samcient to 
render life very miserable. The patients are usually sterile, but in some 
cases several children have been born after the establishment of the 
fistula, the size of which is usually increased by the act of deliyery. As 
might be expected, the general health of the patient suffers in a variety 
of ways. Dr. WinckeP alludes to obstinate constipation as a common 
and prominent symptom. In most cases the urinary secretion is in- 
creased in quantity, though not to any great extent. 

The diagnosis of vesico-vaginal fistula is, as a general rale, easily 
effected, but it is important that the situation, size, and other conditions 
of the fistulous opening should be carefully explored with the finger, 
catheter and speculum. In cases where the opening is the third oi an 
inch or more in size, and is situated in the anterior wall of the vagina^ 
its existence may usually be determined by passing a catheter into the 
bladder and a finger into the vagina. The point of the catheter is then 
oautiously passed through the opening and felt by the finger. When the 
fistula is lateral and small, there may be much more difficulty in dis- 
covering it. In order to examine the parts, the patient shouhi be placed 
on her back, with the pelvis elevated. A Sims' speculum is then intro- 
duced, and the labia are kept umrt by tiio fingers or spatulsa. The orifice 
of the uterus is then plugged by means of a piece of soft wadding, and 
the walls of the vagina are carefully dried. Some colored fluid is in- 
jected into the bloduor, and, should it escape into the vagina, the point 
where this occurs is carefully determined and examined. Should there 
bo no escape of fluid, the supposition of the existence of a vesico-vaginal 
fistula will Ih) negatived. The plug should now be withdrawn from the 
OS ut^'ri, and it fluid immediately escapes, a utero-vesical fistula may be 
inferred to exist, Tho cervix must then bo gmdually dilated, and the 
uterus further oxamineil. If there bo no doubt as to the passage of urine 
into tho vngim^ but if tho colored fluid injected into the bladder escape 
neither into vagina nor from tho i>a uteri, the probability will be that an 
opening exists iH^twtHMi the ureter and the vagina or tho ureter and 
uterus* This quei^tiou must bo determined by ascertaining whether the 
vagina remains dry when tho ivi uteri is iKvluded by means of a jdug. 
Should this Ik> tlio eiwsi\ an attempt should bo made to catch the fluid 
which e^caiH's from the o.^ uteri. It the diagnosis still remain uncertain, 
the urethni may lH>dihutHi and tho interior of tho bladder examined with 
the forefinger. In all oos^v* the examination should be as complete as 
possible ; si^eciat attention c^hould bo )^id to tho ciuidition of the ed^es 
of the llstuuu and grt^a earo should aW Ih> taken to discover the position 
in which tlio o)H«uing oau Ih> lH>«t ex^x^s^l. In simie cases the examina- 
tion will Ih> raoditale\) by ^Irn^iuK tho )^tient on her elbows and knees, 
or bv causiutf her to tie ^mlu^r *ide. 



^Uv. cil., |v tl5^ 
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The prognosis of yesico-yaginal fistula yaries according to the extent, 
position, and other circumstances connected with the affection. The 
prospects of a cure have been much increased in recent times^ owing to 
the yarious improvements which have been effected in the methocb of 
operating. Rather more than twenty years ago it was stated on good 
authority, that, ** out of the whole of the cases treated in the London 
hospitals during the last three years, complete closure of the fistula was 
obtained in two only ; in all the rest, however, more or less benefit was 
obtained, and in not a few the patient was, to a very^eat extent, re- 
lieved from her distressing symptoms.'" Much more &vorable results, 
however, are now obtained^ and during the last few years Mr. lawson 
Tait has proved that even the most severe cases are not beyond the reach 
of surgical skill and ingenuity. A few instances of spontaneous closure 
of the fistula have been reported. Bouqu6, quoted by Winokel, has col- 
lected sixty instances of this kind, and Dr. Winckel has himself met with 
several cases. The occurrence of a spontaneous cure is, however, very 
rare, and can be expected only when tne fistula is very small and aU the 
circumstances favorable for healing. With regard to the results of 
operations, Bouqu6's statistics show that about 72 per cent of the cases 
are recorded as cured, while in rather more than 4 per cent the operation 
has terminated fatally, the causes of death being peritonitis, j)yelitis, or 
pysamia, the result of suppuration of the pelvic connective tissue. In 
cases where the operation succeeds the relief to the patient is immense. 
The general health speedily undergoes improvement, and the bladder 
gradually regains its function as a reservoir. The patient may become 
pregnant, and delivery be accomplished without injury to the cicatrix. 
According to the most recent statistics, operative interference is success- 
ful in from 85 to 90 per cent of all cases, while the mortality has been 
reduced and amounts to scarcely 3 per cent. In all cases, much will 
depend upon the position and size of the opening ; when of moderate 
extent ana seated near the orifice of the vagina, when of traumatic origin, 
recent date, and not accompanied by any considerable change in the 
adjacent tissues or surrounding parts, the fistulous opening presents the 
most favorable conditions for cure. 

The treatment of vesico-vaginal fistula is either palliative or radical. 
The supposed impossibility of closing an opening through which urine 
constantly passes, long deterred surgeons from adopting any other than 
a palliative mode of treatment, and numerous appliances have been de- 
vised for this purpose. In the palliative treatment two objects are kept 
in view : the accumulation of urine in the bladder is prevented by the 
constant use of the catheter, and an attempt is made to close the fistulous 
opening mechanically, by the introduction of a solid plug into the 
va^na. For drawing off the urine, Desault employed a large elastic 
catneter, fixed to an apparatus resembling a truss, by means of a movable 
silver plate, provided with an aperture for the removal of the catheter ; 
the vaginal plug was formed of a linen tent or a sort of glove-finger, 
stuffed with lint and smeared over with wax ; the plug was applied rather 
with the object of pushing up the anterior edge of the opening against 
the posterior, than of merely blocking up the orifice ; hence it was ap- 
plicable only to transverse fistulse. 

The linen plug of Desault has been replaced by various contrivanoes 
intended to close the unnatural opening more or less completely. Thus, 
recourse has been had to pieces of sponge, elastic pessaries of various 

I Medical Times, September 13th, 185A. 
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materials, hollow resinous cylinders, etc; a good pln^ may be readily 1 
made with a piece of dry sponge inclosed in a cylindrical bladder ; on 
moistening the sponge it t-xjiands and exorcises a considerable degree of 
pressure. It has also been recommended that the patient should adopt 
the prone position for some weeks bo as to facilitate the escape of urines 
In some cases in which a vesical calculue had caused ulceration and per- 
foration of the vesi 00- vaginal septum, Dupuytren succeeded in getting 
the fistula to close by keeping the parts as clean as possible, and numerous 
other cases have been reported in which a similar result was obtained by 
equally simple treatment. In cases, therefore, where the fistula is smaU 
and of recent origin, it is desirable to wait , and see what amount of 
closure will naturally occur, and the process may be assisted by keeping 
a catheter in the bladder and plugging the vagina. For this latter pti> 
pose a plugof wadding, impregnated with Ealicylic acid and covered with 
linen, ha^ been recommended by Esmarch. Should the catheter cansa 
irritation, it must be withdrawn and introduced at short intervals. The 
plug of wadding should be renewed as required, and the treatment should 
De persevered in bo long as anv improvement is perceptible. Another 
form of apparatus may be applied for the purpose, not of closing the 
orifice, but of alleviatingtheeffectsof incontinence of urine. Mr, Barnes, 
of Exeter, employed in one case an elongated caoutchouc bottle, which, 
when placed in the vagina, presented an opening corresponding to the 
fistula. This opening was occupied bv a piece of sponge, which con- 
ducted the urine into the bottle. The patient herselt removed and 
emptied the bottle three or four times a day, and experienced much 
comfort from its use. ' 

A piece of sponge was employed for the same purpose in a case which 
had resisted all attempts to effect a cure ;' and Dzondi describes variooa 
urinary receptacles which may be hod recourse to. 

When the 6atula has become permanently established and the condi- 
tion of the parts is euch that no spontaneous improvement can be antici- 
pated, the q^uestion of operative interference must next be considered, 
and the choice will rest between cauterization of the edges and union by 
suture after having pared the margins. The treatment by cauterization 
has fallen into deeuetude, though in the hands of numerous surgeona 
excellent results havo been attained by it. Substances of various kinds 
have been used for the purpose, — the actual cautery, the galvanic 
cautery, nitrate of silver, sulphuric acid, caustic potash have all been 
had recourse to, and these agents have been applied both to the vaginal 
and vesical surface and to the fistulous canul. 

The caustic generally preferred is the nitrate of silver. In nsing it 
the patient is placed as in the operation for stone ; a bi-valved spocnlnm 
is then introduced, and the fistulous opening brought into view. The 
stick of nitrate of silver is fixed to a porte-eanstiqne, and the whole of 
the free edges of the opening touched vUh it. It is unnecessary eiUier 
I to introdnco a catheter or to plug the vagina. 

r Dupuytren, Delpech, and many other surgeons preferred the actual 

cautery to caustics. Dr. Kennedy, also, has related some interesting 
caeea in which this method was employed with benefit." Its application 
is simple, and attended with inconsiderable pain to the patient. ^^_ 

■Uedico-CbiT. TmnB., vol. Ti'., p. G83. ^^H 

L' Trans, of the Prov. Ued. and Surg. Assoc., toL L, p. S43. ^^^| 

'Dublin Med. Journal, vol. ii, -^^^^^ 
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The object is to stimulate the edges of the opening, and promote con- 
traction of the wound, not to produce destruction of the parts. The 
number of applications will depend on the etfect produced by each. 
Generally speaking, the slough will not be thrown off, and the contractile 
effects 01 a cauterization will not be over before two or three weeks. We 
must allow time for the contraction to take place. Hence if, on examin- 
ing the wound after this intenral, it be seen perceptibly contracted in all 
directions, a second application should be made, and renewed until the 
opening is entirely closed. 

Contraction, after the use of the actual cautery, sometimes goes on 
for months. Delpech, who was a great adTocate for the employment of 
the actual cautery, recommended the vaginal border of the opening only 
to be touched ; and Velpeau, though giving a general preference to the 
nitrate of silver, still thought that m cases of long standing, with loss of 
substance and callous edges, the actual cautery would be best, as acting 
more rapidly and with greater energy. It is hardly necessary to mention 
that the method by caustic or cautery is suitable only for cases where the 
loss of substance is not considerable ; even then a long time may be re- 
quired, and the cure be imperfect. The caustic may also be applied to 
the canal of the fistula, as was suggested by Desault, and in another 
method the application is made at the same tima to the mucous mem- 
brane of the bladder. A solution of chromic acid has been successfully 
used for this purpose by Bouqu6. 

The method of cauterization is particularly suitable for those cases in 
which the fistula is hiffh up in the vagina, and where the peritoneum 
might be injured in the operation by suture. With regard to the time 
at which its performance is advisable, opinions differ, but on the whole 
it seems better to have recourse to it as soon as possible after the discovery 
of the lesion. In modern times Dr. Bouque, of Ghent,* is the main 
advocate of the treatment by cauterization. Out of 35 cases thus treated 
by him 25 were cured, 4 relieved, and 3 died. The results, however, of 
the treatment by suture are more favorable, and it is probable that in 
the course of time this latter method will be universally adopted. There 
is this risk about cauterization, that if it fails, the edges of the fistula 
are in a worse condition for a subsequent operation than they would 
otherwise have been. 

The most effectual method of cure in cases of vesico-vaginal fistula is 
that by suture, the edges of the opening having been previously pared 
off in order to insure their more speedy and complete union. This 
operation, proposed by Roonhuysen, about the middle of the seventeenth 
century, has been repeatedly performed with the most complete success 
even under unfavoraole circumstances. 

The operation is often difficult ; it requires special instruments, ereat 
patience, and a ]3ractised hand ; and hence innumerable efforts have been 
made either to simplify it or to overcome its difficulties. The operation 
consists of two parts, paring the edges of the opening, and keeping them 
together by various contrivances. Different kinds of instruments have 
been used to overcome the difficulties of the operation, which are in 
truth great. The surgeon has often but a narrow space to work in, and 
this is sometimes rendered still smaller by pretematund contractions or 
firmly cicatrized bands. 

Instead of paring the edges of the wound with the knife or sciissors, 

1 Quoted by Winckel, loc. cit, p. 129. 
10 
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Lftlleiiumd dettrojred them with nitntt ot nhw, 
•kmgbj came awaT, endeaTored to keep the edgea 
kind ot hook. Ihe peculiarity of hia method ooi 
stance that he operated on the Teaiod aide of the 
▼aginal. Hia first operation was performed in 18S5u 
been prodoced by a difficult labor ; the firtola 
long, transrerse. Mid seated fourteen linea beyond the 
Having remored the edges by a few applicadona ai the lutnOa of aihcr, 
Lalleniand applied his instmment, which consisted of s aflTcr Gatiketer, 
four inches long, in which was concealed a atrtet, faiforated at the ex- 
tremity, and there terminating in two diort hooksL The atlm end of 
the stylet was connected with a screw, by turning which the IniokB eodd 
be forced through the soft parts or drawn within the catheter. Boud 
the catheter was a fine spiral spring, and the external spiral waa attariicd 
to a siWer plate which had its point d'appui on the pubesL In this W17, 
when the hooks were forced by the screw throng tne posterior edns cl 
the transverse fissure, they tended to bring them into contact wiu the 
anterior border, because the spiral spring, acting on the hooka, and hs^inf 
its point d'appui at the pubes, tenaed to bring together the xnoYable and 
fixed points. 

The action of the plate on the meatus was also snppoeed to push the 
anterior edge of the wound towards the posterior. In this caae a com- 
plete cure was obtained, and likewise in another, operated on in 1^3. 
Here a single application of the instrument for fiye aays was anlBcient to 
produce adnesion, as in cases of harelip. 

Baron Dupuytren modified this method in the following manner. 
Hb employed a lar^e female catheter, furnished at its sides with two 
wings or flaps, which could be closed by means of a spring stylet. These 
wings represented the hooks of Lallemand's instrument. When ibe 
catheter was introduced and the wings at its extremitv opened, it was 
drawn outwards, bringing with it the posterior ed^e of the fistula ; some 
lint was now placed on the meatus urinarius, the nm of the external end 
of the catheter was fixed on this lint, and the soft parts were thus pushed 
back with it. Dupuytren says that he succeeded, in one case, with this 
instrument. 

For obvious reasons, however, it is preferable to act through the 
yagina, where so much more room is afforded, and the surgeon can see 
what he is about When the fistulous orifice is seated low down, near 
the meatus urinarius, no great difficulties are experienced ; but when it 
is far up in the vagina all the ingenuity and mechanical skill of the sur- 
geon will be required to conduct the operation to a successful issue. 

For removing the ed^es of the opening, kniyes or scissors may be 
employed. Naegele, Lallemand, and others employed peculiar shaped 
bistouries and scalpels ; Roux used scissors, but the best and most con- 
yenient instrument is a narrow sharp-pointed knife, with a long handle, 
and cutting to a short distance only from the extremity. Much stress 
was formerly laid on the necessity of employing some contriyance where- 
by the knife might be made to act on some solid support placed beneath 
tne mucous membrane : but this precaution is not necessary. In order 
to bring the edges of tne fistulous opening fairly into yiew before pro- 
ceeding to the operation, several methods have been employed. Malagodi 
dilated the urethra until it was capable of receiving a fiiiger, which he 
passed into the bladder, and with it pushed down the edges of the fistula 
until they came within reach of the bistoury. Instead of the finger, a 
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large-sized bongie, made of highly polished whalebone^ as proposed by 
Dr. Hayward, of Philadelphia, may be used with advantage. In most 
cases, however, it will be quite sufficient to employ the speculum tor 
dilating the vagina. When the vagina has been sufficiently dilated and a 
strong light admitted on the parts, the edges of the fistula may be drawn 
down bv hooks or forceps, various kinds of which have been invented by 
Dieffenbach, Wutzer, and others. 

The portion of soft parts removed by the knife sometimes compre- 
hends the whole thickness of the edges, while by some operators it is 
confined to the vaginal membrane only. Thus Wutzer drew a line with 
the point of his knife around the fistulous opening and about three or 
four lines distant from the free ed^es. He then raised up the mucous 
membrane of the vagina with a hook, and removed it from the surface 
just designated, that is, between the line drawn by the knife and the free 
edge of the fistula ; the surface everywhere exposed for union was hence 
about three or four lines broad. Dieffenbach^s incisions comprehended 
the mucous surfaces of both the vagina and bladder. In a case operated 
on by Mr. Luke, of the London Hospital, the edges of the wound were 
so pared as not to enlarge the opening. This was effected by removing 
triangular slips, the angles of which, at the urethral surface, were only 
separated by the breadth of the fistula. 

The edges of the refreshed wound must of course be maintained in 
contact for some time until union can take place between them. Sutures 
are the best means we can employ for this purpose ; but as it is often 
most difficult to a|)ply them effectually in so narrow a space as the vagina, 
a great variety of instruments and methods have been proposed to ob- 
viate the difficulties of the operation. The simple suture was first tried, 
but soon abandoned because the threads cut through the walls of the 
septum too quickly. The interrupted and twisted sutures were then had 
recourse to, and the former is the one now generally employed. Wutzer, 
however, preferred the twisted suture, whenever it could be conveniently 
applied, at it closes the wound more perfectly, and is better calculated to 
prevent infiltration of urine between its edges. Soft threads were for- 
merly employed bv surgeons ; but metallic sutures of fine silver or plati- 
num wire are preferable and are now always used. The flaps of mucous 
membrane having been removed from the vaginal surface of the edges of 
the fistula in the way described, the sutures are introduced three or four 
lines beyond the edge of each flap, and about two or three lines from 
each other. The needle should traverse, if possible, the muscular coat 
of the bladder as well as the septum, but not the mucous lining of that 
organ. To ascertain that the needle does not penetrate the cavity of the 
bladder, Mr. Brown recommended us to introduce the little flnger of the 
disengaged hand into the bladder through the urethra. While passine 
the sutures it will often be necessary to fix the edges of the wound with 
a hook, as otherwise they may give way before the pressure. 

As the insertion of the threads is a principal, and frequently the most 
difficult part of the operation, various kinds of needles have been pro- 
posed by different operators. For a description of these, reference must 
DC made to special treatises on the subject. The surgeon, indeed, should 
be provided with a variety of needles, as the situation, size, and shape of 
the fistula will render it necessarv to modi^ the kind of instruments 
employed. Oenerally speaking, tne articulated needles figured by Mr. 
Brown,* will be found the most useful form. 

> On some Diseases of Women admitting of Surgical Treatment^ 5^ Ql^^l« V 
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Mr. Beaumont, also, has suggested an ingeoioas instmment for pass- 
ing the sntnres. It has the form of aforceps, one blade of which carriea 
a needle cnrved towards ita point, and cloae to the point is the eye of the 
needle. The other blade is broader on itg opposing surface, leaa cnrved, 
and at ita extremity has a hole, throagh whicn the needle-point and jast 
the loop of the ligature are carried when the plates are closed. On tbei 
back of the broad blade is a spring, which, when pushed forwards, the 
blades being previonsly closed, catchea the ligature on its point, and 
holds it at the extremity of the blade. 

In using this instrument the operator has only to seize in its pointy 
aa he would with a pair of forceps, the border of the fistulona opening ; 
the blades should then be closed, and the ligature will be curried through 
one lip of the aperture. The opposite border is then in like manner to 
be seized, and the blades are to oe again closed and firmly held so. Tha 
qiring on the back of the broud blade is now to be pushed forwards, by 
which the ligature will be caught and held at ita point. The blades 
after this are to be opened and gently withdrawn, leaving a double 
ligature passed throngn opposite poiMs of the fistulous aperture. Two 
or more stitches may be made in tne same manner, leaving in each a 
double ligature, so tnat the quilled or other suture may afterwards be 
formed. 

In many cases the fingers may be employed as needle-holders, and 
most surgeons will find it convenient to use them whenever they can, 
When the fir^ auture has been introduced, the ends of the ligature 
should not be cut oS immediately ; several inches abould be allowed to 
remain, as they will assist much in arranging the edges of the wound, 
while the remaining sutures are being applied. 

As soon aa the sutures have been made f jst. the tension of the vaginal 
membrane and subjacent tissues should be relieved by free incisions, aa 
recommended by Mr. Brown, mado at four to sis lines on each side of 
the closed wound. The principle on which they act requires no explana- 
tion. 

The after-treatment will chiefly consist in obviating the effects of any 
inflammation which may arise. Mr. Brown advised that the patient 
sh 'Uld be placed on a water-cushion on her side, the hips being elevated, 
and the knees flexed on the abdomen. A catheter should be kept per- 
manently in the bladder, the point being turned up behind the arch of^the 
Enbis, while the other extremity ia fixed to an clastic bag, capable of 
olding four to six ounces. Vfutzer and many other surgeons do not 
agree with the opinion that the catheter should remain permanently in 
the bladder; they prefer introducing it from time to time. To insure 
cleanliness, the vagina should be syringed once a day with cold water. 
DiefFenbach injected cold water every naif-hour, and also applied cold to 
the lower part of the abdomen to prevent inflammation. On the third 
day after tne operation the sutures should be examined, and in suceesaful 
cases the wound will be found to have united perfectly about the fourth 
day ; but as a general rule, the sutures should not be removed before the 
tenth or twelfth day : more frequently, however, only a portion of the 
wound unites, a fistulous orifice of sm^l extent still remmning. Cod* 
traction may bo excited by touching this orifice with caustics, or it may 
be necessary to repeat the operation of suture more than once. 

With regard to the time at which the operation should be performed, 
there ia no advantage in postponing it beyond the sixth or eighth week 
after delivery. Cases in which the operation has been performed thus 
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early yield better results than others in which it has been deferred for 
seyeral months. 

But little preparation of any kind is necessary for the operation. 
The patient's condition should be improyed as far as possible by nourish- 
ing diet, and the affected parts should be cleansed and soothed by means 
of warm baths. It is yery desirable that the surgeon should thoroughly 
examine tlie fistula^ and fully make up his mind beforehand as to the 
most suitable method of operating. With regard to the position of the 
patient, she maybe placed either in the lithotomy position, as recom- 
mended by Mr. Baker Brown, with the pclyis raised by means of a pillow 
placed under it, on her side, as adyocated by Marion Sims, or, as recom- 
mended by Bozeman, on her knees and elbows. Whateyer may be the 
position selected it must be retained during the operation, the patient 
being firmly held by assistants. 

In the preceding remarks some general points connected with the cure 
of vesico-yaginal fistula by suture, naye been chiefljr noticed, but it may 
be useful to describe more in detail the operation which was so frequently 
performed, and with such remarkable success, by the late Mr. Baker 
Brown, at St. Mary's Hospital ; it is the same as the operation performed 
by Dr. Sims, of Boston, United States, and differs from preceding 
methods in man^ important particulars. 

The patient is placed on her back as in the operation for stone, and 
the sides of the yagina are drawn firmly asunder by two assistants. The 
yagina haying been thus dilated, and the parts brought well into yiew, 
the edges of the fistula are pared with a narrow-bladed straight knife : 
about a quarter of an inch around the edges is remoyed, but the incision 
neyer includes the mucous membrane of the bladder. Any slight dis- 
charge of blood which occurs is remoyed with a piece of sponge attached 
to the end of a whalebone rod. The next step of the operation consists 
in applying the sutures, and it is this part which is peculiar to Dr. Sims, 
who has named it the ** clamp suture." The threads are composed of 
silyer wire, not thicker than a horsehair, and they are fixed to two cylin- 
drical cross bars, each about a line in diameter. These bars are made of 
silyer, or highly-polished lead ; their length, as well as the number of the 
sutures will depend on the size of the fistula, and when drawn together 
by the metallic threads, they act on the principle of the clamp. 

The needle employed for passing the sutures is tubular, and set in a 
handle. It is slightly curyed near the point, close to which is the distid 
orifice for the passage of the wire. This needle, armed with the silyer 
wire, is pushed into the septum about a third of an inch from the lower 
edge of the fistulous orifice, carried across the opening into the upper 
edge, without touching the mucous membrane of tne bladder, and 
brought out into the yagina at a corresponding distance from the upper 
edge of the fistula. The wire being secured by means of forceps, the 
needle is withdrawn, to be used as before for the other sutures; the 
operation should commence at the central part of the fissure. The in- 
tery^s between the sutures should be about three-sixteenths of an inch. 
The next step of the operation is to secure the ligatures by means of the 
clamps. The distal ends are fixed to the cross bar by being passed 
through small holes, made in it to suit the distances between the seyeral 
points of suture ; they are then either wound round the bar, or clamped 
to it by perforated snot This done, the free ends of the satores are 
drawn down until the cross bar is brought into contact with " * ' 

wall, where it occupies a position just oyer the distal oriAoM 
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AnochfT aaodifieacioa haa. howe^ar, beoi introdaced from Aaaerkai 
the prhidpel diaage being^the sabatinxtioa of a ibt alwer bottoii for the 
eroaa bar ilawipa The fmlowiiur ia a abort account of the meration : 

Deborah P—, ct. 22, wma admitted into St. Mary's Hoapity, Sept. 2^d, 
18M. She stated that ahe was deliTeied of a sdll-boni male child on Jalj 
19ih, bj inatmrneiita, after being fortr-euht hours in labor. She was 
abortlj afterwards aeiaed with an attackof ferer. Ei^t dajrs after ddir- 
erj abe discoTered that the urine dribbled away, after which it all seemed 
''to j^ass by the wrong pasaage.'* On examination per Taginam, afistnloos 
opening was dijcoTena cloee to the oa ntari, aboat the sixe of an ordinary 
dmcrtor, which instniment conld readily be passed within the bladder, 
tbroDfffa the opening into the Ts^insL It appeared that all the nrine 
paasen throogn this opening, ana none throng the nrethra ; in &ct, 
that she was nerer able to retain any within the bladdo-, eren for a short 
time* The health of the patient baring been carefoUy attended to, Mr. 
Brown determined to operate after a method derised by Dr. Boaeman, of 
Alabama, in America. AccordinglT, on October 15th, the patient being 
ander chloroform, and placed in the position for lithotomy, a firm re- 
tractor was passed into the Tsgina, and pressed firmly backwards and 
downwards by an assistant. Each side of the ragina bein^ held back by 
two other retractors, the bladder was seized, jnst at the janctnre of its 
neck with the body, hj a strong pair of TnlseUam forceps, and held firmlT 
npwards and fonwds hj the right hand of the assistant holding the left 
leg. The fistnloos opening was then with great difficulty brought into 
riew, and the mncons membrane diyided, by a sharp knife, completely 
aronnd the opening, abont the eighth of an inch in depth. Three sflrer- 
wire sntares, eighteen inches long, were then passed by a needle held by 
the porte-aignille, and which are shown in ^g. 1, p. 151. The two 
ends of each wire were then brought together by an instrument, as repre- 
sented in fig. 2, thus leaving the parts in apposition (fig. 3). A sil- 
yer button, as shown in fig. 4, was then carefully passed oyer the end of 
each double suture, and a perforated shot passed over each wire, as shown 
in fi^. 5, and pressed down upon the button, and then firmly pressed by 
a pair of long, strong forceps. The wires were then cut off close to the 
shot, leaying the parts as represented in i&g, 6. A piece of lint dipped in 
pweet oil was then introduced within the ya^ina, the patient placed in 
bed on a water cushion, on her side, and a Dent catheter with a bag 
attached to it was inserted within the bladder, and allowed to remain 
there. Two mins of opium were giyen directly, and one grain eyery 
four hours afterwards for the first twenty-four hours, and afterwards 
one grain eyery six hours, and a generons oiet, with wine, allowed daily. 
The lint was remoyed on the second day, and the yagina washed out 
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night and morning with tepid water. All the urine passed freely 
throaeh the catheter. On the 34th, the battoa and the eutnres were 
carefullj remoTed, and the moet perfect nnion was fonnd to hare taken 
place throughout the whole extent of the wound. On the Stith, the 
bowela were relieved for the Bret time, by castor oil and enema, and 
the catheter was removed for three hours, at the end of which time the 
patient passed nrine comfortably, with no escape per vaginam. On the 
27th, the catheter was removed entirely, and she was allowed to dt up and 
walk about a little. On the 26th, she was up and about all day ; she was 
able to retain the nrine for four .hours, and to pass it welC On the 
30th, a most careful examination was made, and the parts were found to 
be flrmiy and closely onited so that no escape of urine took place. 




FlO. 4.— Method of applying suturea in the operation for vceico-vaginal fistula 

Mr. Brown observed that the result of this method had convinced him 
that cases hitherto deemed intractable would be found to be curable by 
this operation.' 

Professor Simon, of Heidelberg, recommended that, after the intro- 
doctioD of the sutures, a catheter should be introduced and the bladder 
washed out with a weak solution of salicvlio acid. By this means it 
can be easily ascertained whether the parts nave been accurately brought 
together. 

The catheter, however, is not allowed to remain, and is to be re-intro- 
duced only if the patient is unable to pass urine. He removes the 
sutures on the sixth day, and should any small openings appear they 
are to be touched with nitrate of silver. If the operation be only par* 
tially successful, it may be repeated at an interval of three or four weelcs. 

< Uaoat, November lOtfa, IBM, p. HO. 



152 1HX ltf.AT>nEE AMD PBOCTATB OI.AHD. 

When the loes of snbsta&oe is oonsidenble, the edges of the fistnk om- 
not be brought together by any form of ordinarj suture. For these 
unfortunate cases Dieffenhach and Jobert have employed special modes 
of o|)erating. Dieffenbach had recourse to a metallic suture, which he 
applied in the following manner. The bladder was first returned 
though the fistulous ontioe« and retained by a piece of sponge intro- 
duced into the fissure. One edge of the fistula was then orawn down, 
and a narrow slip was cut off from it ; the edge of the bladder was also 
cut off at some lines' distance from the edce of the vagina. Two leaden 
threads where then carriod through the edpes of the vagina, the bladder 
being left untouched, and were drawn towards each other until the soft 
parts underwent a considerable degree of tension. To relieve this, and 
allow closer approximation of the edres of the wound, Dieffenbach now 
had recourse to the method employed in cases of cleft palate. With the 
knife he divided deeply the walls of the vagina on either side of the 
fistula, thus isolating a i>ortion of the vagina, which was equal to about 
one-fourth of its whole width. These incisions liberated the edges of 
the fiiitula so that thov could now be drawn closer than before by the 
suture ; but to obtain further improvement the operator again divided 
the cellular tissue councoiing the vacrina to the pelvis, first on one side 
and next on the other. By stoadily drawing the leaden threads together, 
the edges of the fistula wore brought so far together that no further 
tearing of the parts was to be appnhonded ; the refreshed edges were, 
therefore, now unitod by the interruixsl suture : the leaden threads were 
drawn closer togothor, and cut off. so th,^t only two turns remained. 

Mr. Lawson Tair has roocntlv j^hown that cases hitherto deemed in- 
curable are capaMe of lx\ng doalt with by operation. Two such cases 
were detailed btfore the l>h<toLrioal S*>cioty a short time ago. In the 
first case the loss of snK«:AT»oe was? enormous. ' When seen April 30th, 1877, 
two months after the Ci^nfinomcTit to which the affection was due, the 
anterior wall of the vagina w:as f«>und to Iv entirely wanting ; all that 
was left was three-oighVhs of an inch of the urethra. ' At the roof of the 
vagina a thick hard riiige ran aoTxiss ivam side to side, and on the poste- 
rior surface of this the os uteri wa.« diSoovcivd. In front of this ridge 
was a protrusion of muiNMis TncmhraTiO. whioh was identified as the re- 
mains of the bladder by the faot t.h« the two ureters were discovered 
upon it. The anterior e^lpv* of thi^j pTol.rrt5^ic»n was adherent to the rim 
of the pubi?. and the w hole of the Tn«*vr*$ «rf^ was not much larger than 
a five-shilling p:<\\v No lTa*v of the anJ-^^-ior wall of the bladder could 
be found on oare.^il iiearoh. Snoh K .r,^ th^ fi»:e of things, Mr. Tait 
conceived that if he o»nwM tnaVe anyih.n^ >. l.>.e s^hajv of a tube out of 
the cicatrical tissue in ihe x-afriirvftl ^hm >^f 'y/.\4>i- ^y ivleasing the ridge 
ateachside^ bring il and ihe Txt<*\'m A^^-f:. h-'*\ tO.\T^ the remains of 
the bhMider U)v.n itw-lf artd f>ipr/*nin^ ^i t^ v>^ ••''* ^urv^, might at least 
make a r«sev»ijiA-'le for a Kmall <,n«nK'o ^ ♦, *X% Ao*vTxiingly, on Mav 
15th, he ma<V two flap». /»fh^h nbont «?. >*s^>. */i»k^. vi^; o.f the tissue behind 
the symphysis pnhii«! und iofr<vl iV»f^. t -^'*** '^ •'■'r":\ \T ^/^^^^ sutures. 
He did not aif^»mpt even to looV m vK^f*. •^'t?< ^^ ^'//a i4:h, when he 
found that the<vperal;An hf?a -prr^rs^f^^y ■W-^'M^ i*..' ;i--^Tviore, on July 
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quarters of an inch in length, and allowing of the passage of a Ko. 6 
catheter, had been forme£ A few days later he proceeded to make a 
raw surface on each side of this bridge at its upper end ; he then made 
a deep incision at each end of the tense ridge at the upper part of the 
vagina, and, after arresting the haemorrhage, pared the edge of the ridge 
and fastened it down to the raw surface with sutures, with the exception 
of one corner, where a free exit for the urine was left. On October 11th, 
he found that the whole of his proceedings had been successful, the arti- 
ficial urethra leading into a bladder-cavity, and nothing remaining but 
to close the provisional orifice. This was done on November 17th, a canula 
bein^ kept in the urethra for twenty-four hours. The patient left the 
hospital on November 28th, still unable to retain her water, but returned 
on January 1st, when it was found that the water escaped through one of 
the stitch-holes. A few days after this was healed she began to have a 
sense of desire to pass water, and was able to remain dry for about an 
hour. Since then the quantity retained had increased from half-an-ounce 
to four ounces, and she now described the feeling as being that almost of 
a new life. In commenting on the reappearance of sphincter-action 
after utter destruction of the sphincter muscle, Mr. Tait put forward 
two explanations — first, that some of the involuntary muscular fibres of 
the vaginal submucous tissue had taken on sphincter-action ; and, 
secondly, that a valve-shaped opening had been made which yielded only 
on pressure being^ exerted upon it By the contraction of tne muscular 
tissue in the remainder of the bladder when over-distended. 

In the second case the lesion was of much older date, the confinement 
which had caused the mischief having taken place in 1862. In the in- 
terval the patient had been subjected to a variety of surgical proceeding, 
but without avail. In March, 1877, Mr. Tait found a large irrefi^uTar 
opening, extending from within an inch of the cervix uteri to within a 
quarter of an inch of the meatus urinarius, admitting of the protrusion 
of the anterior wall of the bladder. This opening was narrow at its two 
extremities, but very wide at the point where the trigone and neck of the 
bladder should have been, and thus tissue was lost just where it was most 
wanted. On March 17th, Mr. Tait operated upon the narrow part of the 
opening above, and lifted two urethral flaps with the view of forming the 
basis of a new urethra. The second part of the operation failed ; it was, 
however, repeated with perfect success on April 6th. On May 16th, he 
operated on the remainder of the aperture by making two large wed^e* 
shaped fl^ps, the axis of which coincided with the circumference^f tne 
vagina. The free truncated ends coincided with the margins of the 
fistula, and the lateral margins of each flap were formed by somewhat 
divergent incisions, which travelled round quite one-fourth of the cir- 
cumference of the vagina. The flaps were then carefully joined at their 
apices, and the lateral margins stitched down so as to ease the apices of 
as much strain as possible, a drainage-tube being fastened in at the outer 
end of the lower left-hand incision. Union took place except in a small 
portion, for which the same operation was rei)eated on a smaller scale. 



The stitches were removed a fortnight later, and in a few days the pa- 

_ . . . By 

February 7th, 1878, she was passing 8 and 9 oz. of urine regularly, ana 



— _ _ __ _ ^ ^ __ _ _ _ _^ _ _ _ 

tient began to pass small quantities of urine with voluntary effort. 



was as well and as comfortable as she ever was in her life. 

A few words must be added with reference to fistulous openings ex- 
isting between the vagina, uterus, and bladder. When the abnormal 
communication is superficial, that is to say, when the upper border of 



thf faaLa :x^-^ uir M lagi m gam^ the anterior lip of this orifice 
«"- rx.« i^Msan » tte of^mita manin of the fistnk 

«yn^ exude from the TBgiaa into tiie 
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an aaoLp: il&t Kf made t^ jcxcac* a ckeare br apfdjing caustics after 

c>:a cif ibe cenix. This latter part maj aleo be indsei 



BEiay aleo be indaed, 
ar an^oLps ma» t^ cxp.-ee i^e abnormal c^wninf and to dose it bj 
mrzifL If necibfc c-jieriZjrtn he faooeKfoL the mamna of the os nten 
maT ht Ta«d aad cri^id. a prwedaTe Rgpested by Jobert. Sterility of 
oocne e&aie&. ani memsroas.^a takes n£ece through the bladder. Fi^ 
taknzs oTiesLisfs iierwecA the iLrt-»irs and vagina require a modific^don of 
the ^7ic»£?daL l^-c res^CNi-Tvixud &sxLla. Dr. Simon, of Heidelbezg, ad- 
TfeMsiuia: tb^ hiM^aer shocid he opciMd at the fistulous spot, and that a 
cathcTfC iii:r4-^sMd thronr^ ibe nreihxa shoold be passed into the ureter. 
ne oaUMCf-r nfrref mg a crnedcc, and apoa it the wall of the bladder and 
asvc<c tf :o he &::i m^ on :u internal aspect for aboat half an inch in an 
iL'rv&'*i i.nv::-:.zL "Tbe Bkarrins of the slit are to be kept sepaiated by 
ti^ da;> ?:iir .-f : W iocsi ilzTuI cimrri ration is complete. The ragind 
<^'3:.Zif , irx.: *: v .1 Se a: $ me distance from the new termination of the 
asMCrc* >$ »;h$^»CLiIr lo be pa^pd and dosed. 

.Vss'c.x^c <>tvc:i»:j.*i3 wrx'ii has been i«x>posed and performed for Tarioos 
kiiii* ^ v^Taii t!»s^juje« <>ih«rsiae irremediable, is the cloeorc of the 
^s^pjui :x 1^ ;::a:u:xv!me cinfciioiL For this porpose the mneoos mem- 
Inoie i$ riaDfv! awar iivvsa libe a^^erior and posterior walls of the canal, 
afti 1^ fav ^:;:rfftcvf ar^ bfr^^uftit u^^pether bj seraal sntures. Care must 
V »^y« t^^ ^,\:;;^v <comivA-«^^asd accurate co-aptation of the parts, es- 

£Kial>r «j z^it *r;ri«w ^Vhcn the openauon is completed the bladder 
Nsii' V ;r.wr^ ;a *>pa<c ;o tie« the accuracy of the union. In a case 
ui ^^5**i t>.-'# o:v:na3:.>a was j>ftrf*>rmed by Dr/Winckd,' the result was 
«a;s5 A f>an;i4k c:l\^ijcre^ aaJ :he patient became pregnant and aborted at 
ihe f^sfir*^ «l:.^:i1^ In ji^veral of these cases calcuh hare been known to 

Tb^ al.vi^^:rr,:ii )hat may ^vcur after any of these operations for yesical 
teu^ aoseT^xt" a hr>f nou<x\ Uiemorrhag^ is sometime^ Terj trouble- 
aiMRMii ar.d may i;ak^ p^acv" into the Tafina. bladder, or both organs. It 
is ti> be v\uttiviu\i bv iniixHions i\f cold water and the application of a 
bhidd«r of kvw If i}ie bkvdinj: comes from the A-aginal saiface and is 
obttanat^^ an actcmp; «hou}d be made to find the vesseL The bladder 
should be wa^t\l out 5«l> as to i^Mnore coagula. Pain is to be relieved by 
opiates intcrually or hy{H^ermioaUy. Peritonitis is an occasiouid con- 
sequence of thes^ o{vration«. It must be treated in the usual manner. 

The only f^>rm lUf ressioal fistulie which has now to bo considered is 
that which occasionally oxi^sttdi between the bladder and rectum. Wounds 
of Tarious kinds, ulceration of the bladder, calculus, mali^ant disease are 
the ordinary causes of this affection ; it may also arise from ulcers and 

> Loc dt., p 158. 
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wounds which act from the side of the rectum towards the bladder. 
The recto-yesical operation for calculus was at one time a frequent 
cause of the accident, which has also followed simple puncture through 
the rectum for retention of urine. When the opening nas become estab- 
lishedy urine and feces indiscriminately pass through it. As the urine, 
however, finds its way into the rectum much more easily than the feces 
do into the bladder, the usual symptom of the accident is the discharge 
of urine through the anus. Flatus may pass through the urethra, and 
occasionally fluid feces. The unnatural discharge of the contents of the 
bladder ana bowels does not, of course, proTO tnat the lesion exists be- 
tween the bladder and rectum, because another portion of the intestinal 
canal may open into the urinary reservoir ; an examination of the parts 
must therefore be made ; in most. cases the opening will be detected by an 
instrument introduced into the bladder ; ana should any doubt arise, the 
speculum ani must also be employed. 

The inconveniences whicn result from this accident are less than 
might be anticipated. The whole of the urine seldom passes away 
through the rectum, and the patient has the power of partially retaining 
it in uie bladder. On the other hand, many years may elapse before the 
feces begin to make their way into the blaader. The dribbling of the 
urine through the anus, however, produces excoriation of the surrounding 
parts, and is veiy distressing, as it is difficult to apply any convenient 
reservoir for its reception. The passage of fecal matter into the bladder 
may sive rise to irritation of that organ, retention of urine, the formation 
of ciucnlous concretions, etc. ; but it is astonishing how long the bladder 
will sometimes bear the presence of foreign bodies without apparently 
being irritated by them. Bicherand and Cloquet attended a man who, 
thirty years previously, had received a gunshot wound in the groin, involv- 
ing tne bladaer and intestinal canal ; b^th external wounds healed in about 
a year, but after each evacuation of urine a quantity of flatus passed 
through the urethra ; this continued for twenty years, when fecal matter 
likewise passed through the urethra whenever the bowels were loose. If 
the urine was retained for any considerable time in the bladder, a portion 
of it passed through the rectum on making water. The patient was thin 
and weak, but he nad not suffered from his long inflrmity to any danger- 
ous extent.' 

The mode of treatment to be adopted will be modifled according to 
the extent and nature of the flstulous opening, its date, the age and 
general condition of the patient. 

When the health is good, the accident of recent date, and produced 
by a cutting instrument, nature sometimes effects a cure without the 
aid of a surgical operation. The indications of treatment, in such cases, 
are manifest. The patient should be confined to the recumbent posture, 
and the bladder ana rectum be kept as completely empty as is possible. 
These objects will be effected by the constant use oi the catheter, the 
administration of opium, and tne fre<juent washing out of the lower 
bowel by emollient lavements. In this way the fistulous opening may 
sometimes heal spontaneously ; and the closure may be accelerated by the 
use of caustics, or the cautery if necessary. Dupuytren frequently em- 
ployed caustics, if not with the effect of completely closing the fistula, at 
least with great relief to the patient, by diminishing the escape of urine. 
He repeated the cauterization after forty-eight hours, and five or six 

> Jour, des Prog., t x., p. 340. 
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appIiomoQa were aften oofScient to afford conaidarmble relief. When the 
abi^Te mauiA fiuL or when cimunsUnces render them inapplicabk, we may 
iuiT« recourse to operstiTe proceedings. The interrapted satnre maj be 
thtnL aa in cmaes of Tesico-fmginai fistula. More commonly^ sorgeoni 
are concent with laying the parts open, either down to the anus, or 
through the sphinctter mnscka. 

In a cade of recto-Teakal fistula after lithotomy, Mr. South dirid^d 
the sphincter ani from the fistula into the perineum, with the object of 
producing a perineal fistula, which would be much more easily managed 
than the original one. After completely laying open the parts, the edges 
of the fistulous orifice were drawn down with Lisiranc's tenaculum, pared 
off. and united at their npner nart by a single interrupted suture. The 
communication between the bladder and rectum was thns cut off, but the 
lower part of the wound was left open in order to establish a fistula in 
perineo. The after-treatment was continued for six months, the fistulous 
orifice between the bladder and rectum bein^ freely touched with lunar 
caustic* until it had diminished to the sixe of a larm gooee-quill. Soon 
after the patient kft the hospital, much relieyed, but not cured by the 
operation. 

With regard to the occurrence of fistulous openings between the blad- 
der and portions of the intestinal canal other than the rectum, in the 
mji^jority of cases such lesions are due to malignant disease. The earliest 
lijrn of* the existence of such a communication is the appearance in the 
unne of fragments of the constituents of the feces. Portions of T^et- 
able and animal fibre may be discoTered under the microscope. As the 
case proceeds the urine' becomes distinctly fecal in odor and color. 
There is but little to be done for such cases in the way of treatment. The 

Eatienfs condition, howeyer, will be ameliorated by washing out the 
ladder, and by urescribinK food that leaves only a small quantity of 
•olid residue. All indigestible substances should of course be ayoided. 
Amussat's operation has been performed with satisfactory results in some 
of these cases. 

1 Cheiloses Surgery, by South, toL L, p. 749. 
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CHAPTER Xni. 

NEURALGIA OP THE BLADDER — IRRITABILITY OP THB BLADDER — SPASM 

OP THE BLADDER. 

The various so-called neuroses of the bladder are, m the great major- 
ity of cases^ connected either with piechanical obstruction to the flow of 
urine, or with structural changes due to inflammatory action, and are 
therefore, as a general rule, only symptomatic of various pathological con- 
ditions of the urinary organs. In a smaller number of cases, there is no 
appreciable lesion, and the cause of the symptoms cannot be precisely 
determined. In such cases the symptoms constitute the disease, ana 
though it would be inconsistent to regard the various neuroses of the 
bladder as distinct diseases, it is convenient to discuss them under separate 
headings, and to point out the causes upon which they may depend. 
They may be divided into two classes, according as the sensibility and 
contractility of the organ are increased or diminished. Neuralgia, irrita- 
bility, and spasm of the bladder will belong to the former category, while 
the latter will include atony and paralysis. 

Pain in the region of tke bladder is a symptom common to many 
affections of the urinary organs, and in the majority of cases may bie 
traced to some definite cause. In a few rare instances, however, the 
cause remains undiscovered, and the cases are regarded as examples of 
neuralgia. According to Dr. Gross, who has treated many cases of this 
nature,* the complaint presents itself in two varieties of form. In one, 
the suffering is more or less continuous, often remitting, but seldom inter- 
mitting ; in the other, it is distinctly paroxysmal. The symptoms come 
on gradually, and when they are luUy developed the pam is of a most 
agonizing nature. Itis usually referred to the neck and base of the blad- 
der, and it may extend to the rectum, urethra, ^lans penis, spermatic 
cord and thighs. The symptoms greatly resemble those produced by a 
calculus. Micturition is frequent and attended with difficulty, as the 
attacks are generally accompanied by spasm of the muscles at the neck 
of the bladder. The urine is clear and normal, unless catarrh or any 
other complication be present. The paroxysm may last from a few 
minutes to several hours, and then gradually subside, leaving behind it a 
feeling of soreness in the affected parts. Dr. Oross states that the attacks 
sometimes assume the quotidian type, and that under such circumstances 
they usually occur in tne evening, during the night, or early in the morn- 
ing. During the intervals there is occasionaUy a feeling of numbness in 
the perineum, scrotum, groins and thighs. 

Very little is definite^ known with regard to the causes of this affec- 
tion. It has sometimes been attributed to miasmatic influences, and the 
attacks have been observed to occur in persons subject to other affections 
of a neuralgic character. Both sexes are liable to it, and the patients 
are usually middle-aged or advanced in life. 

> QroflB, DiseascB of the Urinary Organs, p. 81. 
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If the attack be periodic, the treatment consists in the administration 
of those remedies wnich are known to exert a favorable action in similar 
cases. Quinine shoald be given in full doses, six or eight grains every 
four hours, during the interval. Durine the attack, in order to alleviate 
the pain, morphia should be injected subcutaneonsly, or administered in 
full doses by tne mouth. The warm bath, followed by hot fomentations 
to the hypogastrium, will also be of service. If the patient be of a gouty 
or rheumatic habit, colchicum may be tried. In all cases the state of the 
^neral health should be carefully attended to, and every attempt sheold 
be made to discover and remove morbid conditions to which tne symp- 
toms may be due. 

Irritaoility of the bladder is another combination of symptoms, indi- 
cating no special pathological condition, and often traceable to definite 
causes. The term merenr expresses a fact, and there is no objection to 
its use so long as we clearly understand that a certain symptom, or group 
of symptoms, is all that is intended to be implied. A patient is said to 
have an irritable bladder when a frequent desire to pass water is the most 
prominent symptom, and in fact almost the only one of which he com- 
plains. There may be, and generally is, some amount of uneasiness 
about the neck and base of the bladder, but the absence of acute pain 
distinguishes the symptoms from those of neuralgia. Billroth' thinks 
that irritability of the oladder, occurring in the absence of any discover- 
able cause, may find its analorae in the spastic phenomena which accom- 
pany superficial affections of various other mucous membranes. He 
alludes to kerato-conjunctivitis, catarrh of the stomach and intestines, 
excoriations and fissures of the rectum, and various forms of catarrh of 
the air passages, all of which affections are accompanied by more or less 

rm and irritability, and are characterized by marked hypera^mia of 
mucous membrane with superficial epithelial detachment, and some- 
times slight excoriation. He believes that similar patholofidcal changes, 
of slight extent, occurrinfi; in the neck or base of the bladder, or in the 
ureters or pelvis of the kidneys, may, in the absence of other causes, 
sometimes account for the smptoms indicated by the term '' irritability 
of the bladder." 

In noticing the various affections of which this condition is a symp- 
tom, it will be convenient to divide them into three principal classes. 
1. Diseases of the genito-urinary or^ns. It must be borne in mind that 
any source of irri&tion occurring m any part of the urinary passages, 
from the kidneys to the meatus urinarius, it apt to be referred to the 
bladder, or to show itself in the most marked oegree in that viscus. 2. 
Diseases of neighboring organs. 3. Disorders of the general system, etc 

I. Irritability of the bladder is a symptom common to nearly all the 
diseases of the genito-urinary system, and is often the main cause of 
trouble to the patient. Thus it is a prominent symptom of stricture of 
the urethra, oi the various forms ol cystitis ana their consequences^ of 
diseases of the kidneys, of stone in the bladder and of diseases of the 
prostate gland. In any one of these affections the cause upon which the 
irritability depends is for the most part readily discoverable on careful 
examination. An analysis of the unne is, of course, indispensable, and 
strict inquiry should always be made as to the quantity of urine passed 
upon each occasion, and the aggregate amount voided in the twenty-four 
hours. When the urine is greatly increased in amount, as for example 

> Chirurg. Erfahnmgen, ZOrich, 1690-1867. Arch. fOr klin. Chirurg., Bd. x. 



IRKTrABILTTT OF THE BLADDER. 159 

in diabetes, a patient, oyerlooking the real nature of the case, may im- 
agine, from the frequent calls to pass water, that he is suffering from 
irritability of the bladder. 

The distinction between irritability of the bladder due to inflamma- 
tory affections of the organ, and the same symptom produced by other 
causes, is sufficiently marked by the absence of pain and of those general 
constitutional symptoms which characterize cystitis. Those cases in 
which the cause of irritability, supposed to be connected with the blad- 
der, is in truth to be referred to the kidneys, though often somewhat 
obscure, may ^nerally be elucidated by attention to the symptoms and 
careful analysis of the urine. Almost every form of organic renal disease 
is accompanied by irritability of the bladder, but it must not be con- 
cluded that the latter complaint invariably indicates the former. In a 
case related by Mor^agni^ tne bladder was thus the seat of sympathetic 
pain ; the disease bem^ in the kidneys. The patient, he says, complained 
of very little pain in the region of the kidney ; while he was tormented 
with pain in the bladder, so excruciating that five or six physicians who 
attended him entertained no doubt of the seat of the disease being in that 
organ. On dissection, however, no morbid appearance was discovered in 
the bladder ; and there were large and ramifying calculi in the kidney. 
In certain renal affections, even where the urine is not very unnatural^ 
the pain is confined chiefly to the neck of the bladder. In these cases, 
however, there is usually some amount of vesical catarrh. 

Irritability of the bladder is a frequent accompaniment of gonorrhcBa, 
and often remains after the latter affection has subsided. In such cases 
the permanence of the svmptom is due to a chronic inflammatory condi- 
tion of the neck of the bladder. The quantity of mucous deposit in the 
urine is inconsiderable, and the predominant symptom is the mtoleranoe 
which the bladder exhibits towanls the accumulation of its contents. 

Irritability of the bladder is also a marked symptom of stone, and it 
sometimes remains after the calculus has been removed by lithotomy. 
It is also a prominent symptom of the various morbid growths to which 
the bladder is liable, and of enlargement of the prostate gland. 

A habit of too frequently emptying the bladder may induce a per- 
manent condition of irritability. Under such circumstances the sensi- 
tiveness of the mucous membrane becomes increased, and the presence 
of a small quantity of urine gives rise to an uncomfortable feeling. 
Sexual excesses are another cause of irritability. " Oastus raro min^it" 
is an old proverb, frequently quoted by German writers on diseases oi the 
urinary organs. 

A temporary paralysis of the bladder may be foUowed by a condition 
of irritability, as exemplified by the following case. A gentleman during 
an attack of typhus was seized with inability to pass urine, and a catheter 
was used twice a day. As the patient gained strength the power of mic- 
turating returned, and the desire to pass urine became so frequent as to 
compel him to do so every half hour. He consulted Mr. Coulson for 
this symptom. There was no apjparent disease of the urinary organs, and 
with the exception of occasional rheumatic attacks, his general health 
was good. Tne urine was very acid and scanty. He was ordered a ^rain 
of the acetous extract of colcnicum at ni^ht, and a mixture containing 
bicarbonate of potash, sesquicarbonate of soda, and nitrate of potash 
twice or three times a day, soon after meals. By these means the urine 

1 On the Seats and Canaes of Disease. Letter zlii. 
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became more abimdmnt and less acid ; bnt freqiieiit mictnrhkHi con- 
tinued. The infusion of diosma^ the decoction oi the psieira ina^x ^ 
Tarions preparations of steel, were in turn tried for the relief of this 
annoying symptom, but without success. 

Irritability of the bladder in children is frequently due to a contncced 
state of the prepuce, and to adhesions between the prepuce and ^scs 
penis. The following case is an example of this kind : — ^he boT, seroi 
years of age, had for the previous ei^ht months complained of a Sequent 
desire to make water, attended witn difficulty in passing it, and pains 
round the lower part of the abdomen. On ezanuning the prepuce, it 
was found so contracted as scarcely to admit the point of a probe. The 
end of the prepuce was removed by circumcision. From that time the 
symptoms subsided, and the child ircovered. Again, a boj, eleven veais 
of age, had suffered during two or threeycars from pain in making water 
and incontinence during the nijzht The prepuce was found as con- 
tracted as in the previous case. Simple division was had recourse to. and 
all s]rmptoms vanished. In cases of this kind, the diyision or remo^ of 
the extremity of the prepuce suffices for the cure of the complaint' 

Irritability of the bladder is not uncommon in children, especially ai 
the period of dentition. We may infer in many of these cases that there 
exists something unnatural in the composition of the urine, although 
chemical analysis may not at all times succeed in detecting it. Spas- 
modic action of the bladder may also have some share in producing this 
form of the disease ; for we know that the irritation of teething is often 
propagated to distant muscles. Considerable perseverance may be re- 
qt^irea to overcome this troublesome complaint, should it become per- 
manent, especially if an involuntary discliarge of urine occurs, as it 
commonly does, during sloop. 

One of the most common causes of irritable bladder is a morbid con- 
dition of the urine. It nin^ly happens that this viscus, when free from 
organic disease or changes of structure dependent upon stricture of the 
urethra, is unable to retain healthy constituted urine, which acts as the 
natural stimulus to its mucous membrane. It has been well observed bj 
Dr. Prout* that all doviutions from the normal condition of the urine, 
whether in deficiency, in exeo&s, or in kind, are recognized by the con- 
taining organs, and inay prove a source of irritation m the kidneys and 
bladder, ilonce, whenever the urine is very dilute or very concentrated, 
or is pre tornatu rally aciil or alkaline, or contains any unnatural ingredi- 
ent, the urinary organs in general, and the bladder in particular, though 
perfeetlv healthy, ai\> liable to Unx^mo excited and irritable, and the in- 
dividual has no\H>ai>e till the unnatural secretion is discharged. In such 
oases the fault lies, not in the bladder, but remotely in the kidneys and 
assimilating organs. 

Sometimes irritation is produced by taking alkaline remedies for too 
long a time ; and, in such case, the urine becomes alkaline. Mr. Coulson 
was CimsuUed for irritability of the bladder by a gentleman whose urine 
was alkaline, but wh^vie ap^tearauoo and state of constitution did not lead 
him to ex])ect this »tate wt the secretion. On inquiry, it was found that 
ho had beien in the constant habit of taking the sesquicarbonate of soda 
in large doses, ile was ordered to discontinue its use, and he soon re- 

* Fbr an aoixmut ol aixuUur casies see Paget, Medical Times and Oazette, 1858, 
▼ol. i., p. aas ; Bryant, Medical Times and Qasette, 1868, voL i., 625 ; Forster, is 
same ji^unud, 1879, vol. i, u. 50a. 

* On 8to«naeh and Beuat Diseases, p. 809. 
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coTered. As the altered state of the urine is often the immediate cause 
of irritability, it should especially engage our attention. In other cases, 
the disease will be found to depend on the abuse of diuretic remedies, or 
the excessive stimulus of certain irritant substances, as cantharides, etc. 
A transient form of irritability of the bladder, attended by slight 
catarrh, may be produced by drinking imperfectly fermented alcoholic 
liquors. Niemeyer suggests that, under such circumstances, the condi- 
tion may be due to acute irritation of the urinary passages, caused by 
large sharp crystals of oxalate of lime, which sometimes appear after 
drinking unwholesome beers containing much carbonic acid. 

II. In a second series of cases the complaint is due to some condition 
of neighboring organs. Thus the pressure of the womb during preg- 
nancy, displacements and various anections of the uterus, diseases of the 
rectum (especially ulcers, fissures, and haemorrhoids), ascarides and ac- 
cumulation of feces in the bowels may give rise to symptoms of irritability 
of the bladder. Frequent micturition is also a symptom of various dis- 
eases of the brain and spinal cord. 

III. Finally, there is a third series of cases in which the complaint 
forms part of some constitutional affection, such as gout or rheumatism, 
or depends upon causes operating upon the system generally. It often 
happens that a patient with irritable oladder applies to his medical atten- 
dant, who, on inquiry, finds him subject to occasional pains in the loins 
and limbs, to some scaly eruption on the skin, and various derangements 
of digestion ; the urine is generally somewhat scanty, is very acid and 
contains a lar^e quantity of urates. 

The following case illustrates this common group of symptoms : — A 
gentleman, 43 years of age, and subject to rheumatism, complained of a 
very frequent desire to pass urine, from the annoyance of which he had 
for several years suffered. He was affected with a scaly eruption on 
several parts of the body, pai'ticularly about the elbows and knees ; and 
he often felt severe pains in the hips and loins. The urine was very acid 
and scanty. He was ordered a mixture of diosma, henbane, carbonate 
of potash, and sarsaparilla, with blue pill and rhubarb at bed-time. 
After some time, the irritability of the bladder was much lessened, and 
the character of the eruption improved. The decoction of the pareira 
brava was then prescribed during the day, with a grain of the acetous 
extract of colchicum at bed-time. His complaint was much relieved but 
not cured. 

Great irritability of the bladder and urethra, with increased secretion 
from the mucous membrane of these parts, is frequent with some persons 
shortly before an attack of gout. The disease assumes the character of 
gonorrhoea, and is attended by pain and scalding in making water, the 
calls to perform which act are frequent and urgent. These symptoms of 
irritability of the bladder are more likely to occur when the urethra is 
affected with stricture. 

It sometimes also happens that, during a paroxysm of gout there is 
considerable irritation of the urinary orjgans, indicated by frequency of 
micturition, and a feeling of heat and discomfort about the bladder and 
urethra. On the other hand, Sir C. Scudamore* has remarked, that 
sometimes a patient who has for years been suffering from irritability of 
the bladder will have this symptom relieved or suspended during a parox- 
ysm of gout. In such cases, the irritability is doubtless due to tne ex- 

1 On Gout and Rheumatism, p. 18. 
11 
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oessiTe acidity of the urine, and the relief may be aoconnied for by the 
fact that a diminished quantity of nric acid is excreted daring the attack. 

Hysterical persons sometimes suffer from irritable bladder, and great 
pain may also oe experienced in passing urine^ In these patients, the 
quantity of urine is often considerable, and the secretion possesses the 
aqueous character, or contains less than the usual projx>rt]oii of solid 
matter, the nature and relative quantity of its constitnents remainiogi 
the same. This peculiarity in the quantity and quality of the urine is 
capable of explanation perhaps, to a certain decree, from the fact that 
the viscera apt to be derangea in hysteria all derive nerres from the same 
source, namely, the abdominal sympathetic system. 

Various derangements of the digestive apparatus, by disturbing the 
functions of the kidney, may cause irritability of the bladder. In that 
condition of the system to which the term oxaluria has been applied, 
some amount of uneasiness or irritability of the urinary organs is often a 
prominent symptom. It also occurs with other forms of dyspepsia, as a 
result of some abnormal condition of the urine, which in such cases is 
often scanty and high-colored, and contains an excess of uric acid. 

Exposure to extreme cold, or to great heat, sometimes prodnces irri- 
tabihty of the bladder. In the former case the cutaneous perspiration is 
arrested by the chilling of the surface, and a determination of blood 
takes place towards the internal or^ns. The kidneys, thus stimulated 
to increased activity, secrete the urine with greater rapidity than usual, 
and, as the bladder is generall)[ intolerant of rapid distention, frequent 
micturition is the result. This condition sometimes occurs in persons 
who have returned to England after a prolonged residence in tropical 
countries. On the other hand, exposure to the rays of a tropic^ sun 
sometimes causes temporary irritation of the bladaer. Increased fre- 

S[uency of micturition is a common symptom of sunstroke in its various 
orms. The suspended activity of the perspiratory glands, indicated by 
the abnormal dryness of the skin, causes an augmented secretion of 
urine. Dr. Gross,* in alluding to this cause of irritation of the bladder, 
states that he has met with several cases of the kind. The patients were 
all farm-laborers, who had been exposed to the rays of a hot sun while 
engaged in hard work, and the symptoms were a feeling of general pros- 
tration, an incessant desire to pass urine, and a sensation of heat and 
discomfort at the neck of the bladder. 

In addition to neuralgia and irritability, the bladder is occasionally 
the seat of involuntary, uncontrollable and painful contractions, and 
these symptoms are designated spasm of the bladder. This affection 
arises from a great variety of causes, and differs from irritability inasmuch 
as the attacks occur at intervals between which the patient enjoys com- 
plete ease. In spasm of the bidder micturition may be affected in one 
of two ways, according as the fibres of the detrusor or those of the 
sphincter vesicaB are spasmodically contracted. In the former case the 
urine is expelled involuntarily, in the latter it is retained. 

With regard to its causation, this affection, regarded as a symptom, 
18 almost invariably a concomitant of stone in the bladder ; it is fre- 
quently produced by malignant tumoi*s ; and it very often accompanies 
gonorrhoea, especially when injections have been employed either too 
strong in composition or too early in the treatment : in the latter instance 
the disease affects the sphincter vesicas more especially, and is usually 

* Gross, loc, cit, p. 75. 
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attended with more or less inflammation. Spasm of the bladder may also 
be caused by the presence of acid urine ; it may be symptomatic of in- 
flammatory or other disease of the kidneys, bladder or prostate gland, or 
it may be the result of irritation propagated from the intestinal canal, 
uterus or ovaries. As occurs also in the rectum, fissures in the mucous 
membrane of the neck of *the bladder may be the cause of spasm. The 
affection is also an occasional symptom of disease of the spinal cord or 
brain. The motor nerves of the bladder have two centres of origin ; a 
lower one in the lumbar part of the spinal cord, and an upper one in the 
crura cerebri, and Budge has demonstrated that these two centres are 
connected by strands of fibres running in the spinal cord. 

A fit of stone, as it is familiarly called, is an example of a violent 
paroxysm of spasm of the bladder. The patient, who is suddenly 
attacked, experiences seyere pain extending from the rej^ion of the blad- 
der, along the urethra to the extremity of the penis. The urine may be 
expelled involuntarily, but more commonl/ there is retention with some 
amount of suppression from the orifice of the ureters being closed by the 
spasm. There is constant desire to void urine without the ability to do 
so, and the agony felt during the continuance of these attacks is exces- 
sive ; while the pressure of the hard and conti*acted bladder on the 
rectum excites a feeling of desire to evacuate the contents of the bowel. 

Cases are related in which the patient has expired with all the symp- 
toms of suppression of urine, and upon examination after death, it hits 
been found that the ureters, spasmodically closed at their vesical ex- 
tremity, have been dilated by the accumulated urine ; while the pelves of 
the kidneys were similarly enlarged, and the substance of the kidneys 
diseased. Indeed, after an attack of spasm from which the patient has 
apparently recovered, we may subsequently have to treat a new train of 
symptoms indicating the injury which the tubular and secreting sub- 
stance of the kidney has received. Spasm may be confounded with acute 
inflammation of the bladder. In inflammation, however, the pain is 
constant, commencing with more of uneasiness than of positive pam, an'i 
becoming more intense by degrees ; while in spasm, the seizure is as 
severe as it is sudden. In the former, the pain nas the usual character 
of inflammation — it is lancinating and throbbing; whereas in the latter 
it is constrictive, resembling, in fact, labor-pains. 

Spasm of the bladder, when of long standing, often gives rise to 
hypertrophy of the muscular tissue, and the paroxysms then may bear 
considerable resemblance to those of stone ; but its frequent recurrence 
sometimes injures the tone of the bladder so much as eventually to in- 
duce an opposite state of the muscular fibres : in other words, the disease 
terminates in paralysis of the bladder. 

With regard to the treatment of irritability and spasm of the bladder, 
the first step to be taken is to ascertain the cause or causes upon which 
the symptoms depend. Modern investigation has abundantly shown 
that cases of purely idiopathic irritability of the bladder are exceedingly 
rare, and that the frequent desire to micturate is only symptomatic of 
some primary affection. In dealing, therefore, with any given case, a 
ffeneriil acquaintance with the different forms of renal and other urinary 
diseases is absolutely requisite, as well as the power of ascertaining, by 
the use of the microscope and by chemical analysis, the nature and rel- 
ative proportions of the ingredients of the urme. It may, of course, 
happen that even after a careful examination the cause of the irritability 
or of the spasm remains undetected, and under such circumstances the 
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treatment most be merely directed iowardB the aUeyiation of the spnp- 
toms. 

The treatment of those cases in which a local cause is sufficientlj 
obyioas and at the same time removable is, for the most part, easily ac- 
complished. Thus when the complaint occurs in children, an adherent 
or elon^ted and contracted prepuce should bo*caref ally looked for, and 
relieved by breaking down the adhesions, or removing the redundant 
portion by the operation of circumcision. In like manner ascarides in 
the rectum or accumulated feces, if present, should be removed by suit- 
able injections. 

When the symptoms occur in gouty and rheumatic subjects and the 
urine is acid and scanty, the alkalies are indicated and they may be 
combined with saline purgatives, such as the sulphate of soda. A course 
of Carlsbad waters is especially indicated. 

When the symptoms are due to a pre-existing gonorrhoea, small doees 
of balsam of copaiba should be assiduously persevered with. The same 
remedy will be found useful when the symptoms are connected with 
chronic catarrh of the bladder. A few grains of extract of henbane, or 
a quarter of a grain of extract of belladonna, may be taken night and 
morning, or used as a suppository, and will be found to diminish the 
irritability of the bladder. Alkalies are also serviceable when the urine 
is unduly acid, but care must be taken lest an opposite reaction be in- 
duced. The state of the prostate gland should be examined in cases of 
vesical irritability consequent upon an attack of gonorrhoea. Should 
prostatitis have been set up, a chronic inflammatory condition may re- 
main for some time after all the active symptoms have subsided. iSuch 
a condition would be certain to give rise to the symptoms of irritability 
of the bladder. The most effectual treatment consists in applying 
counter-irritation locally, by painting the liquor epispasticus over a smaU 
surface of the perineum on each side of the raphe. 

In cases of irritable bladder occurring in persons of a scrofulous habit, 
constitutional remedies are especially indicated. The combination of 
iodine with iron, which has been found very serviceable in many cases of 
nocturnal incontinence of urine, is especially indicated, and should be 

g'ven in full doses. The tincture of the perchloride of iron may also be 
ied in combination with belladonna. 
The treatment of spasm of the bladder must be conducted upon 
similar principles. The cause of the symptoms must be sought for, and 
if possible removed. The symptoms tnemselves mav be relieved by the 
use of the warm bath and warm fomentations, and the administration of 
henbane or morphia, the subcutaneous injection of the latter drug being 
especially efficacious. It may be also usea in the form of a suppository. 
If retention occurs and the symptoms become urgent, the inhalation of 
chloroform may be tried, and if this fails a gum-elastic catheter should 
be cautiously introduced. Bromide of potassium in full doses may be 
subsequently administered, and combined with bicarbonate of potash if 
the urine be acid. 
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CHAPTER XIV. 

ATONY, PARESIS, AND PARALYSIS OF THE BLADDER, 

The muscular coat of the bladder may become paralyzed from any 
of those causes which induce loss of muscular power in other parts of the 
body, and the paralysis may affect either the detrusor urinse, or sphincter 
vesicae, or both these muscles simultaneously. There may be either 
simple diminution or complete loss of power ; and the paralysis may be 
temporary or permanent. The muscles of the bladder concerned in ex- 
pelling the urme, and in preventing its expulsion, are only in part under 
the influence of the will. Thus the contractions of the detrusor urin» 
are altogether involuntary, and are due to the stimulus of the urine 
contained in the bladder. There is some difference of opinion with re- 
gard to the part played by the sphincter, and also as to whether a single 
or a double sphincter may be said to exist The sphincter formed by 
the circular fibres of the bladder serves to close the cavity of the viscus 
at its neck, and while some physiologists regard the compressor urethrse 
as an external sphincter, others deny that it can act in this capacity, and 
regard it as a muscle the contraction of which aids only in the expulsion 
of the urine. It is one of those muscles which must relax before any 
urine can pass ; it is also under the influence of the will, and there would 
appear to be much probability in the view which attributes to it the 
function of assisting to close the orifice of the bladder. 

Atony and paresis of the bladder are terms applied to designate those 
conditions in which the contractions of the organ are slow, feeble and 
imperfect, while paralysis is said to exist when the action of the detrusor 
or sphincter is completely suspended. By some writers atony is regarded 
as something quite different not only in degree, but in kind, from para- 
lysis. They refuse to admit that there can be any ** paralysis" of the 
bladder without some change in a nervous centre,^ and they attribute the 
condition termed ** atony ''to loss of contractile power by the muscular 
fibres, such as is liable to occur whenever the bladder is allowed to be- 
come over-distended. The coats of the bladder, however, are abundantly 
supplied with nerves, which must of necessity be stretched and injured 
when the organ is distended beyond its proper limits, and the " atony *' 
which results in such a case is probably as much due to the local injury 
sustained by the nerves, and by which their reflex activity is interfered 
with, as to the loss of contractile power by the muscles. It is quite coii- 
ceivable that a peripheral affection of the nerves may be caused by over- 
distention of the madder. When the nervous irritability is merely 
diminished but not annihilated, the contractions are feeble, and a state 
of incomplete paralysis, which may be termed paresis or atony, is estab- 
lished. 

Paralysis of the bladder, of various degrees, may be symptomatic of 
affections of other organs, or may be due to changes in the structure of 
the organ itself. In tne course of diseases accompanied by loss or dim- 

* See on this subject Sir H. Thompson, Diseasee of the Urmary Organs, 810. 
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inution of sensibility, tho presence of urine in the bladder no longer scU 
as a stimulus to provoke contractions of the detrasor, and more or less 
complete paralysis with retention of urine is the resalt. Thia condition 
is seen to occur in the course of fevers and in nrsemia, and often tends 
to expedite the fatal issue. 

Paralysis of the bladder may be a consequence of injuries to the bead, 
or of apoplexy ; but it comes most frequently under the notice of the 
surgeon as the effect of injuries or diseases of the spine ; and these cases 
are attended by important changes in the whole urinary system as well 
as in the condition of tho urine itself. The changes here referred to do 
not appear to be connected with the particular locality of the injarr ; 
they occur almost uniformly whether the injury affect the lumbar, dorsal,' 
or cervical regions. 

In some cases, the urine first secreted, though free from mucus, and 
>Vith an acid reaction, has an offensive and dismsting odor. In other 
cases, tho urine is highly acid, has an opaque yellow appearanee, and de- 
posits a yellow amorphous sediment After slight accidents, such as a 
strain in the loins, this state of tho secretion usufdly disappears under 
proper treatment iii tho course of a few davs. But the most common 
change produced in the urine by injury of the spinal cord, is tho follow- 
ing : when voided, it is turbid, andf of ammoniacal odor ; when allowed 
to remain at rest and to cool, it deposits much adhesive mucus ; and, 
when tested with reddened litmus or turmeric paper, it is found to be 
highly alkaline, owing to tho conversion of the urea into carbonate of 
ammonia. Tho urine thus rendered ammoniacal, excites inflammation 
of the mucous membrane of the bladder, which pours forth in conse- 
quence a large quantity of viscid ropy mucus. The phosphatio salt most 
frequently found mixea with this secretion is the neutral triple phosphate 
of magnesia and ammonia, the prismatic crystals of whicn, presenting 
different degrees of transparency, are easily recognized under the micro- 
scope. 

if the patient live long enough, the inflammation thus excited by the 
decomposed urine in the paralyzed bladder spreads, through tho whole 
thickness of the vesical walls, which are rendered thicker than usual, 
lose all power of contraction, and sometimes form connections with tho 
walls of the abdomen and adjacent viscera. The catheter under these 
circumstances fails in completely drawing off the contents of the bladder; 
a quantity of highly alkaline and fetid urine remains to add to the local 
disturbance, ana to impregnate any fresh secretion as it enters the organ 
from the ureters. 

Paralysis of the bladder may also occur from reflex irritation, as after 
operations, though perhaps in these cases the difticulty of emptving the 
bladder is due rather to spasmodic action of the compressor urethrse than 
to paralysis of the detrusor. It is not an unf requent occurrence after an 
operation for haemoiThoids, and it may continue for several days. Also 
alter compound fractures, amputations, strangulated hernia, wounds of 
the abdomen and other serious injuries, the bladder occasionally loses for 
a time its power of contraction. Temporary paralysis of a complete 
character may also be caused by the use of certain narcotics, such as 
opium, belladonna, and hyoscyamus. The local application of these 
remedies, in the form of injections into the rectum or as suppositories, 
would be more likely than their internal exhibition to produce such an 
effect. The sym ptoms are usually transien t, but Sir H. Thompson' has 

> Holmes' System of Surgery, vol iv., p. 905. 
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met with a case in which permanent loss of power in the bladder was 
attributed to an oTerdose of belladonna. ^ 

In the cases above alluded to, the paralysis is symptomatic of some 
other affection, or is due to general causes, and is usually complete. In 
a second class of cases, the paralysis is due to local causes, and is more or 
' less incomplete. The condition is that of paresis or atony, and it usually 
arises from over-distention of the coats of the bladder, ending in loss of 
tone of its muscular elements and diminished conductile power of its 
nerves. Such a condition may suddenly arise when the urine is retained 
voluntarily, but with great enort, for a considerable period ; or it may 
gradually supervene, as in cases where some organic obstruction exists to 
the outflow of urine. Instances of the sudden occurrence of paralysis 
from over-distention are by no means rare. A person finding himself in 
some inconvenient situation neglects to empty his bladder, though the 
call to do so may be very urgent. The urine accumulates, the bladder 
becomes distended, and, after a while, on endeavoring to empty it, the 
patient finds that he has lost the power to do so. The use of the catheter 
affords immediate relief, and if the patient is duly careful in the future 
with regard to emptying his bladder, the symptoms may not recur. 
Such an attack, however, is likely to be followed by more or less intense 
catarrh of the bladder, which may prove very tedious,* and in addition 
to the immediate effects, a permanent condition of atony or paralysis 
may be induced by repeated acts of this kind. 

Atony or partial paralysis from over-distention may, however, arise 
more gradually, and cases of this kind are of frequent occurrence. When 
organic obstruction has existed for any length of time at the neck of the 
bladder or in the urethra, the contractile power of tlie organ becomes 
gradually insufficient to expel the urine, and a portion remains behind 
after each act of micturition. Some amount of h3rpertrophy is the usual 
consequence, but as time goes on, and the obstruction increases, the coats 
of the bladder become grsuiually stretched by the retained urine, and loss 
of contractility is the result. A chronic catarrhal state also is produced 
by the residual urine, and this still further diminishes the tonicity of the 
or^an. The distention may increase until the sphincter relaxes and the 
unne dribbles away. The involuntary flow of urine is nature's effort to 
relieve the over-distended bladder. This condition has been repeatedly 
mistaken for incontinence, from which, however, it differs in tne most 
essential manner. 

In illustration of this important point, the following remarks of Mr. 
Lawrence are worth quoting : — '' I was sent for to see a gentleman 
laboring under an affection of the bladder ; and the medical attendant 
wlio had lately seen him mentioned that the case was one of great irrita- 
bility of the bladder, which would hold no water at all — the urine passing 
off as fast as it came into it. He said he had been doine all he could to 
get the bladder's natural power of retention restored ; ne had directed 
the patient to take diluent liquids ; in short, he had done all he could to 
prevent it ; but still the water ran off. It appeared to be a singular 
case. I put my hand under the clothes upon the abdomen ; and I felt 
the fundus of the bladder forced up a ^ood way above the umbilicus. I 
said that I had brought a catheter with me, and I might as well intro- 
duce it, to see if there was anything in the bladder. I introduced it, 

* A case of this kind is mentioned by Podrazki. Billroth und Pitha. Hand- 
buch der ali and spec. Chir., Band iiL, Abth. IL, Lief, viii., p. 69. 
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and about 5 pinte of nrine immediately flowed off. The fact wm, the 
bladder had been, in this way, allowed to distend for about Hfo days be- 
fore I saw the oatient ; and the consequence was, that he never after- 
warxis recoTered the natural power of emptying that Tiscus ; bnt he 
acquired, after a certain time, the art of introducing the catheter, which 
he still employs : he can introduce it, and let the water off wheneyer he 
finds a desire to do so ; but since that time he never has been able to 
empty the bladder by the natural powers.'' 

Serious and even fatal symptoms have been known to follow the 
sudden abstraction of a largo quantity of urine from an over-distended 
bladder, the patient bein? in the erect position. Sir H. Thompson' 
alludes to a case in which fatal syncope took place when 6 pints of uriDe 
had passed, just as might occur when a patient is tapped for ascites in 
the same position. It is, therefore, under such circumstances always 
advisable to withdraw the urine gradually, and while the patient is in a 
recuml^ent position. 

In the majoritv of these cases of partial paralysis or atony, the affec- 
tion is primarily due to the presence of some obstruction, such as is pro- 
ducoii by an enlarged prostate, or by stricture of the urethra. In a 
smaller iiumber of cases, the patients being advanced in years, no such 
obstruction can be shown to exist, and the symptoms may with'probabil- 
ity l>e ascribed to fatty degeneration of the muscular coat of the bladder. 
In such c;ise3 the detrusor is the first to suffer, and incomplete evacuation 
of the contents of the bladder is the result In the course of time the 
sphincter also becomes affected, and the patient experiences an in- 
creasing ditficulty in retaining his urine. 

TenijK»rary jKiralysis of the bladder sometimes occurs in pregnant 
women owing to some displacement which the organ has undergone. It 
has also been known to occur after delivery, as a consequence of the 
pressure exerted by the head of the child upon the neck of the bladder, 
oudden prolapsus of the uterus, after labor, may also cause displacement 
of the bladder and a bent condition of the urethra, with retention of 
nrine and i>artial paralysis as the ultimate result. The functions of the 
detrusor may also be interfered with by pressure caused by interstitial 
owiema, such as may occur in ulceration of the cervix uteri, in parame- 
tritis and in j>eritonitis.* 

The diamosis of paralvsis of the bladder is for the most part easy, 
especially if the affection Tbe far advanced. When, however, the symp- 
toms are due primarily to hy|)ertrophy of the prostate, they may exist 
for a considerable time before being recognized. The patient experiences 
a difficulty in commencing to micturate, and the urine flows in a weak 
stream or falls almost perpendicularly from the orifice of the urethra. 
After some amount of unno nas been thus passed, the patient feels relieved, 
but the dribbling continues for some little time in spite of his efforts to 
check it. As time goes on, the desire to micturate becomes more and 
more frequent, the quantity of urine passed on each occasion becoming 
less and less. Pressure upon the lower ])art of the abdomen causes more 
urine to flow. If, after the patient has exhausted his efforts at emptying 
the bladder, a catheter be introduced, a Quantity of the residual urine 
will escape. If the bladder be very full, the urine may at first be ejected 
from the catheter with some force, but the stream will become weaker 



> Diseases of the Urinarj Organs, p. 106. 

' Winckel, Handbuch der Fiauenkrankheiten, p. 212. 
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and weaker until it finally ceases. Even then, however, more urine may 
often be obtained by makmg pressure over the lower part of the abdometi. 
The urine under such circumstances is generally cloudy, and often 
ammoniacal and fetid. 

In the more advanced fonQS of the affection, complete retention of 
urine may occur, in spite of all the efforts of the patient. The distention 
increases until the bladder forms a tense, elastic, j^lobular tumor which 
may rise as high as, or even extend above the umbilicus. When the dis- 
tention has reached a certain degree, the relaxation of the sphincter 
generally permits some amount of urine to dribble away. The quantity 
of urine which may, under such circumstances, be withdrawn from the 
bladder, is sometimes enormous. The fatal case, alluded to by Sir H. 
Thompson, has already been mentioned. Other cases, occurring in 
women, have been reported, in which nine pints were withdrawn.* This 
enormous distensibility of the bladder has been explained by an experi- 
ment performed by Budge, who found that division of the spinal cord in 
the lower dorsal region was followed by increased reflex contraction of 
the sphincter and distention of the bladder, to a degree impossible to 
produce by artificial means after death. 

The imperfect evacuation of the contents of the bladder in cases of 
atony, leads to catarrhal changes in the mucous membrane, and the 
mflammation, unless relieved, invariably extends up the ureters to the 
pelvis of the kidney. When the retention becomes more or less complete 
and relief is not afforded, ursemic symptoms may supervene and prove 
rapidly fatal. 

The prognosis in all forms of paralysis of the bladder will depend upon 
the causes to which the affection is due. In cases of disease of the spine or 
brain, if the central lesion be irremediable, little or no improvement can be 
expected in tlie local symptoms. When the symptoms are primarily due 
to the presence of an obstruction to the escape of urine, e, g,, & stricture 
of the urethra, if this latter can be cured, the bladder may be expected 
to recover its tone under appropriate treatment. In cases of enlarged 
prostate, the prognosis is not so favorable. If the sphincter as well as 
the detrusor be involved, the condition is usually too far advanced to 
admit of any expectation of relief from treatment. The age and consti- 
tution of the patient, the duration and degree of the paralysis, as well as 
the causes upon which it depends, are the main points for consideration 
in estimating the probabilities of recovery. 

The morbid appearances presented alter death, in cases of paralysis 
of the bladder, are dilatation of the organ, relaxation and attenuation of 
its coats, and a pale white appearance of the mucous membrane ; these, 
at least, are the appearances found when the kidneys and the mucous 
membrane of the bladder have not been seriously involved in mischief, 
as, after injuries of the spine. In the latter case, there is great vascu- 
larity of the mucous membrane lining the bladder, ureters, the pelvis, 
and mfundibula of the kidneys; the mucous surface of the bladder is 
thickened, of a slate color, and presents, here and there, dark red spots ; 
and sometimes it is covered with phospbatic deposit, while the urine 
contained in the organ is fetid and ammoniacal. 

In all cases of paralysis of the bladder, an early attention to the con-* 
dition of the or^an is of great importance. The longer the urine is 
allowed to remain in contact with the mucous membrane, the more likely 

> Whickel, loo. cit, p. 218. 
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is it to excite disease ; while the frequent and continaed distention of 
tlie muscular fibres gradually renders them more lax, elongates and nukes 
them thinner, and diminishes the chance of our being able, by any treat- 
ment, to restore them to a healthy state. 

The indications of treatment are suQciently obvions. Oar first care 
must be to relieve the distended bladder, in order to prevent distress and 
extension of mischief ; our next, to restore its contractile power, and 
remove all such causes as may appear to iuiiuence the paralytic condition 
of the organ. 

In those cases in which the affection is due to some central lesion, 
such as disease or injury of the spinal cord, the regular and complete 
evacuation of the contents of the bladder by means of the catheter is the 
main point to be attended to. The catheter should be passed with the 

frcatest care, so as^ on the one hand, to avoid injury to the mucous mem- 
ranc, and on the other, completely to empty the bladder. The sensi- 
tiveness of the parts being diminished or destroyed, considerable damage 
may be done by careless or rough manipulations without any pain being 
felt by the patient. A false passage may be easily made, andf, once estab- 
lished, will render the subsequent passing of a catheter a matter of con- 
siderable difficulty. Coses are also on record in which abscess of the 
bladder and ulcerative perforations have been the result of catheteriza- 
tion unskilfully performed. The condition of the coats of the bladder, 
in cases of spinal lesions, renders them especially liable to suffer from 
mechanical violence. 

The same precautions are necessary when the functions of the detm- 
sor become temporarily in abeyance, as in severe febrile affections. In 
chronic cases of paralysis of the bladder, due to cerebral or spinal lesion, 
we may, when all active symptoms have subsided, in addition to the 
regular use of the catheter, try small doses of strychnia, cold sponging 
or douches over the region of the bladder, counter-irritation to the 
spine, etc. 

A gum-elastic catheter, or a French catheter a boule, is the best form 
of instrument which can be used for these cases. It is diflScult to lay 
down any fixed rules as to the intervals which should elapse between each 
introduction of the catheter. The necessity of avoiding sudden evacua- 
tion of a distended bladder has been already alluded to. Independently 
of the danger which mav arise from this proceeding, it is more expedient 
to withdraw the urine slowlv, and to close the orifice of the catheter 
occasionally, for by this plan we excite the bladder to contract and 
awaken its dormant sensibility. The intervals between each introduc- 
tion of the instrument will be mainlv regulated by the capacity of 
the bladder, and the degree of the paralytic affection. Generally speak- 
ing, it will be sufficient to draw off the urine three or four times a day ; 
or, in pases of partial paralysis, when the patient begins to experience a 
desire to empty his bladder. When circumstances render it impossible 
for the patient to insure frequent surgical assistance, it will be prudent 
to leave a catheter permanently in the bladder, closing the external orifice 
so that the urine may be drawn off from time to time. For many reasons, 
however, the permanent use of the instrument should, if possible, be 
avoided. The vulcanized india-rubber catheter, which is eminently 
elastic and creates little irritation, is best adapted for those cases in 
which retention of the instrument is, on an^ account, necessary. Care 
should be taken that just so much as is sufficient of the extremity of the 
catheter remains within the bladder. 
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In cases of atony or partial paralysis^ the relief of the disj^ended 
Ijladder and the restoration of its contractile power are the main indica- 
tions to be fulfilled. If the symptoms are connected with stricture of 
the urethra, steps should be taken to remedy the obstruction. In cases 
where the condition is due primarily to some enlargement of the prostate, 
nothing can be done towards removal of the cause ; the symptoms, how- 
ever, may bo much ameliorated by treatment. The accumulated urine 
should be drawn off by means of an elastic catheter ; and the operation 
should be repeated three or four times in the twenty-four hours (at inter- 
vals sufficiently short to prevent over-distention), until the bladder has 
recovered its contractile power. 

In order still further to arouse the dormant contractility of the blad- 
der, in cases of sliffht paralvsis without ])rostatio enlargement, we may 
employ loc^ stimuli, or malce trial of various internal remedies. Injec- 
tions of cold water into the bladder were recommended by Giviale. They 
may be commenced after the catheter has been employed for a few days, 
when its use will probably have ceased to excite any irritation about the 
neck of the bladaer. Tepid water is employed for the first injection, 
care being taken not to attempt to introduce too large a quantity. Three 
or four ounces will be amply sufficient. The temperature of tho water 
should be gradually lowered to about 60° Fah., and as soon as the patient 
is able to bear the contact of the cold water without pain, two or three 
injections are thrown into the bladder, one immediately after the other. 
These frequently have the effect of exciting the bladder to contract, and 
contraction once attained, an improvement may be expected. In mild 
cases, one or two injections daily for about a fortnight ordinarily suffice, 
and an improvement may appear on tho second or tnird day. Generally 
speaking, the injections may be continued from fifteen to thirty days, 
uold douches to the hypogastric region, to the perineum, and over the 
sacrum will also assist the treatment. 

Electricity may also be employed with advantage. The induced cur- 
rent alone should do used, as the g)i1vanic current mi^ht possibly cause 
severe irritation of the mucous membrane and clectrolvsis of the urine 
or mucus contained in the bladder.* It is useless to apply both poles 
externally : one of them must be introduced into the bladder. An 
ordinary electrode, covered with moistened sponge, is placed over the 
lumbar vertebrss or on the hypogastric region ; the other electrode, which 
is introduced into the bladaer, consists of an elastic bou^e, with a 
metallic extremity, and traversed by a conducting wire. This insulated 
conductor should be gently moved about, with its point in contact with 
various portions of the wall of the bladder, and its application should not 
lost for more than five minutes. 

Another method suitable for cases in which the contractility of the 
bladder is only slightly impaired, has been recommended by Von Pitha.' 
This consists m the introduction of a wax bougie, which is to bo passed 
down the urethra as far as the neck of the bladder, and permit- 
ted to remain in situ for a few minutes, until the patient experiences a 
desire to pass urine. It is then to be quickly removed, and its with- 
drawal is often followed by the passage of a considerable quantity of 
urine. The bougie should be introduced daily, the catheter also being 
had recourse to at intervals, in order to insure complete emptying of the 



U Die Electricit&t in der Medicin, p. 158. 
* Handbuch derail, und spec. Chirurgie, Band ilL, Abth. ii. Lief. Tiii., p. 72. 
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bladder. Tlie patient shonld be directed to cndesvor to pav Yum iiiii>e 
namiallj, bo iLat tbe use of the catheter may gradually be diqiensed 



With regard to internal remedies, tbe prepaiationa of nnx Tomkm 
may be employed^ na in other fomu of motor pazalTsis, and in a feir 
cases the administraiion of this remedy has been attended with boiefi. 
Lebert ' asserts that the medicine in question ezerdses no specific influ- 
ence over any form of motor pardysis, and he makes the satne remark 
vith reference to eigot of ire. On the otho' hand^ Dr. Gross, of Fhila- 
delphia, strongly recommends stiychnia. combined vith cantharides and 
arnica, for chronic cases of Tesical paralysis ; and in that form of the 
disease which oocnrs after typhoid and other fcTcrs he grres it as his 
experience that few remedies are so serrioeahle as arnica, administered in 
the form of the tinctnre, in doses of from forty to sixty drops three times 
a day. With regard also to ergot of rve. Dr. Gross has found it reir 
dicacions in some cases. Thedose is a drachm of the fluid extract thi^e 
times a day. 

The condition of the gmend system shonld of course be attended to 
in all cases of paralj^ or atony* of the bladder. A tonic r^imen is 
nsnally indicat^xi, and the preparations of quinine and iron will often be 
found to assist in improring the general health and the local aifectaon. 
ConsiijKUion should be preTentea by mild but efficient purgatiTes. Tbe 
complaint is often attended by as]ugg:ish or even paralytic condition of 
the rectum and lower ponionof the intestinal canaL The use of puT> 

fative remedies is here indicated, not only because they stimulate the 
ladder to action, but from their effect in remoring anything whidi may 
cause mc'chanical obstruction about the neck of the organ. The prepa- 
rations of aloes are the most suitable for the purpose : these may be com* 
binei ^i:h extract of nux vomica, and their action may be asdsKni by 
enemaia cf varm or cc'ld water. 

In thotse cases cf paralysis of the bladder, due to spinal disease or 
injuTT. in which the sphincter as well as the detrusor is iLffected. and the 
urine dribbles away involuntarily, there is but little to be expected either 
from general or local treatment.' The parts should be kept as clean and 
dry a^ i»ossibje, in order to prevent excoriation and bed sores, and this 
object will l»e best aceomp«lished by the regular use of the catheter, and 
the appliciiuon of a well-fittia^ india-rabber reoeptacle. 

' ZiemsBens Hasdbuch der spec Path. u. Xherapfte^ Knnkbeiten der Ham- 
blase. Band ix., p. SCS. 
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CHAPTER XV. 

EKUBESIS. — INCOKTIKENCE OF URIKE. 

Incontinence of urine, occurring in the adult, is a symptom of 
various affections of the urinarj organs. The term, however, has been 
often incorrectly applied to designate the escape of urine from an over- 
distended bladder. This, as has already been pointed out, is a common 
symptom of atony or partial paralysis of the organ, but is not an example 
of true incontinence. The urine dribbles away, not becaase the patient 
cannot retain it, but because ho cannot pass it ; the sphincter yields and 
allows it to escape, while the bladder still remains more or less distended. 
The condition, therefore, is one of retention of urine, with overflow of 
the surplus. 

True incontinence of urine — ^meaning by that term, inability of the 
bladder to petain its contents — may depend upon cerebral or spmal dis- 
ease inducing paralysis of the sphincter of the bladder. In such cases, 
the incontinence varies in degree accordins; to the extent of the paralysis. 
Sometimes the urine dribbles awav as lost as it reaches the bladder 
{enuresis passiva); in other cases, the bladder acts to a certain extent as 
a reservoir, but when a small quantity of urine has accumulated, there is 
no power of preventing its escape. This form of the affection has been 
termed enuresis activa. Some of these patients again are able to retain 
their urine fairly well during the day, but it flows from them involunta- 
rily during sleep. In a few rare cases, incontinence of urine is produced 
by an enlargement of the middle lobe of the prostate gland, which pro- 
jects forwards into the neck of the bladder ana keeps the part constantly 
patulous. These forms of the affection are but little amenable to treat- 
ment, as the cause is usually irremediable. The application of a well- 
fitting urinal will, however, relieve the patient of much discomfort 

Females are more liable than males to suffer from incontinence of 
urine, and the complaint may bo due to a variety of causes, principally 
of a mechanical kind. Thus it may be caused by injury to tne urethra 
during difficult or instrumental labors, or it may follow artificial dilata- 
tion or division of the urethra for the purpose of removing a calculus. 
The incontinence may be partial or complete. These cases might prop- 
erly be described as injuries to the neck of the bladder, the mechanism 
of which is no longer able to close the orifice. In some patients the urine 
flows involuntarily on sneezing, or coughing, or making any exertion — 
the action of {he dianhragm and abdominal muscles overcoming that of 
the sphincter of the bladder. 

Incontinence of urine sometimes results from a paralyzed condition 
of the neck of the bladder in women who have had very large families — 
ten or twelve children, for example. 

In these cases, more especially if the child is largo, or the pelvis 
small, and the labor has been severe, the bladder is apt to get so infirm 
about the neck, that it loses much of its contractile power, and, perhaps, 
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from the moment of deliyery, the woman is incapable of retaming her 
urine: or if at any time she chance to cough, lau^h, rise suddenly, or in 
any other manner contract smartly the abdonunal mnscles, the nriiie 
gushes out involuntarily. The complaint frequently sabsides spontane- 
ously, but, if neglected, it may last for years, and even if i^ patient 
regams a fair amount of control over the bladder under ordinary circam- 
stances, it often happens that gushes of urine take place inyolontarily 
when any sudden effort is made. The treatment of these cases consists 
in the adoption of measures for the improvement of the general health; 
tonics and cold sponging, or cold sitz-baths if thej can be borne, are 
especially indicate. Faradization may also be applied directly to the 
urethra and neck of the bladder. 

The most common form of incontinence of urine is that which occorg 
almost exclusively in cliildren, although instances of the affection are 
occasionally met with in adults. In these cases the urine is discharged 
at night during sleep, and without the knowledge of the patient. Such 
a condition, physiological among infants, is a source of great annoyance 
in after-life. Boys suffer more frequently than girls from this complaint, 
the causes of which are for the most part very obscare. It has been 
observed to be hereditary, and it is certainly more common among 
weakly, scrofulous, or racliitic children than among those who are well- 
nourished and healthy. It is often very obstinate, m some cases contin- 
uing up to or even beyond the period of puberty. Some of the patients 
have imperfect control over the bladder even during the daytime, bnt 
this condition is an exceptional one. The urine is generally natural, and 
it may be discharged once or more times during the night. In some 
cases there appears to bo utter unconsciousness of the escape of urine, in 
others the distention of the bladder api>ears to give rise to a dream, and 
the patient imagines that he is passing his urine into some convenient 
receptacle. 

With regard to the causes of this affection there is nothing definitely 
known. Lazy, careless habits, general want of tone in the system, small 
sizo of bladder, an irritable condition of the mucous membrane caused by 
acid urine, the presence of ascarides in the rectum, have all been consi<f- 
ered as likely to play a part in the causation of the complaint. The con- 
dition may be regarded as one of local debility accompanied by increase 
of excitability in the affected structures. The irritation caused by a 
certain quantity of urine produces a contraction of the bladder, but the 
sensation is too feeble to arouse the patient. As before observed the 
complaint is most common in scrofulous children, and it is quite possible 
that the increased irritability may bo due to superficial pathological 
changes in the mucous membrane of the neck of the bladder. Billroth's 
opinion with reference to the causation of some forms of irritability of 
tne bladder has been already alluded to. ' He suggests that they may be due 
to superficial epithelial detachment and slight excoriation oi the mucous 
membrane of the bladder, and it is conceivable that a similar condition 
may produce, or at all events assist in producing, nocturnal incontinence 
of urme. The fact that scrofulous children are particularly nrone to 
suffer from this complaint is in favor of this hypothesis, which is also 
supported by the remai*kable effect, sometimes witnessed, of the treat- 
ment by iodide of iron. The complaint is usually aggravated by anything 
that disturbs the general health, particularly by unwholesome diet, and 

I Vide supra, p. 158. 
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also when the patients are allowed to drink freely in the latter part of 
the day, and are not kept suflBciently warm at night. An elongated 
prepuce has been alluded to as a frequent cause of irritable bladder in 
children ; and in all cases of nocturnal incontinence, of urine occurring 
in boys the<ipondition of the prepuce should be carefully examined. The 
diagnosis of the complaint is for the most part easy, the discharge of 
urine during sleep being the only tangible symptom. With regard to 
prognosis, some cases yield very readily to treatment, while others are 
more or less obstinate. 

The remedies that have been sug:gested and employed for the treat- 
ment of nocturnal incontinence of urine are veiy numerous. In all cases 
the general health of the patient is the first point which requires atten- 
tion. The complaint is generally associated with various other evidences 
of debility, and tonics aro therefore indicated. The urine should also be 
examined, though it rarely happens that anything abnormal is discovered. 
Worms in the rectum may possibly cause or aggi*avate the complaint, and 
if present, must bo got rid of by appropriate treatment. The diet of 
the patient should be generous, but easy of digestion, the quantity of 
fluid taken should be carefully regulated, and abstinence from liquids 
should be enjoined during the latter part of the day. The child should 
be made to pass urine at regular hours during the day, and particularly 
before going to bed. The bed-clothes should be sufficient for the pur- 
poses 01 warmth, but a soft feather-bed is undesirable. The child may 
DO roused once or twice during the night and made to pap- water. 
Trousseau and Bardeleben have recommended that during tho aay the 
child should be encouraged to retain his urine as long as possible. 

With regard to local treatment, in the case of male patients tho intro- 
duction of a catheter has been found to arrest the complaint, at all events 
for a time.* On tho supposition that tho bladder is deficient in capacity 
it has been proposed to dilate tho organ by injections. When in the case 
of boys the prepuce is found elongated, it will bo advisable to perform 
circumcision. By way of a mechanical contrivance, Sir D. Corngan has 
suggested that tho prepuce should be drawn forward over the glans, and 
then painted over with collodion, which when dry will form a cap. 
When a few drops of urine escape from the urethra, this cap will become 
distended, and the resulting sensation will probably suffice to arouse the 
patient. The late Professor Niemeycr* used to recommend adult male 
patients to wear at night an India-rubber ring to encircle the prepuce 
drawn forwards over tne glans. When the urine begins to escape, the 
distention of the prepuce will be felt by tho patient, ho can then remove 
the ring and empty his bladder. The contrivance may then be laid aside, 
if the discharge of urine takes place only onco during the night. 

There are certain remedies classed as specifics which in some cases 
act admirably, but are by no means always to be relied on. Belladonna 
was highly recommended by Trousseau, in nightly doses of from ^ to ^ 
of a grain of the powdered leaves with an equal quantity of the extract. 
The effect of the drug is to diminish the sensitiveness of the mucous 
membrane of the bladder, and to cause partial paralysis of the detrusor 
urinffi. The remedy should in all cases have a thorough trial ; if small 
doses do not suceed, the quantity should be increased until constitutional 
symptoms, such as dryness of tne throat and dilatation of the pupils, 

> Podrazki, loc. cit., p. 74. 

' Lehrbuch der spec. Path. u. Therapie, Aufl. ix., Bd. ii., 8. 92. 
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begin to appear. A great deal will have been aooompllBhed if one or nro 
nighta pass without any inyolantary diachaige of urine; the old habit 
haying been thus broken througl^ may {[radnally wear ofL Chlonl 
hydrate is another remedy of this class, and its action ia more promp; 
tfian that of belladonna. It is highly spoken of as a remedy ^r this 
complaint by Dr. Bradbury,* of Cambridge, who regards nocturnal enu- 
resis as an epilepsy of the bladder, and who has noticed that persons who 
are incontinent in youth sometimes become epileptic after pubertr. 
Another medicine wiiich often produces very satisfactory effects is tEe 
syrup of the iodide of iron. In a series of cases reported by Dr. Barclaj/ 
tne majority were completely cured by the use of thia medicine for kt- 
eral days. It has also oeen found yery serriceable bj Winckel,* Lebert,* 
and others. It may be combined with cod-liyer oiL Dr. Gross recom- 
mends minute doses of strychnia (gr. ^) with cantharides gr. y^, and 
combined in atonic cases with tinct ferri perchlorid. Tepid and cold 
baths, either local or general, are likely to be useful aoxiliaries in effecting 
a cure. Where these cannot be obtained, recourse may be had to cm 
affusion or sponging with cold water over the lower part of the spine. 
In some cases the complaint is especially troublesome during c(dd 
weather. Care should be taken to keep these patients well clad and 
warm at night. The unfortunate sufferers from this affection are often 
severely punished by those in charge of them. Unless the habit is obn- 
ously the result of laziness, this treatment can only servo to make matters 
worse, and should therefore bo deprecated. 

> British Medical Journal, April 8th, IS'^l. 

• Medical Times and Gazette, December 17th, 1870. 
' Handbuch der Frauenkrankheiten. p. 216. 

* Ziemssen's Handbuch der spec. Path. u. Therapie, Band ix., ■H&lfte iu, 
8. 873. 
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CHAPTER XVI. 

BSTEKTION OF UBUTE. 

Retbntiok of urine is a symptom common to various affections of 
the urinary organs. The term expresses a condition in which the blad- 
der contains a quantity of urine which, from some cause or other, can- 
not be expelled by the natural efforts of the patient, but continues to 
accumulate and to distend the organ. When the retention is complete, 
the symptom assumes a prominence far ereater, at the moment, than 
that of the origin^ disease of which it is the result. 

Betention of urine may arise from a variety of causes, the majority of 
which may be classed under two main headings. Thus paralysis or atony 
may render the bladder incapable of expelling its contents ; or, the ex- 
pulbive power of the organ being normal, the outflow of urine may be 
prevented by some mechanical obstruction either in the bladder itseli, in 
the urethra, or in the surrounding tissues. Civiale proposed the term 
^^ stagnation of urine" for those cases in which the symptoms are due to 
paralysis or atony of the bladder, reserving the term '^retention'' for 
the second class, which is characterized by the presence of some obstruc- 
tion. It appears, however, unnecessary to make a verbal distinction of 
this kind between the two classes, and the more so because there is an 
intermediate cla^ in which the symptoms are referable to a double cause, 
viz., to partial paralysis or atony, and to the exisfcence of an obstruction 
to which the paral}[sis is due. 

fietention of urine due to paralysis or atony of the bladder has been 
sufficiently discussed in a preceding chapter. It remains now to consider 
those cases in which the symptom is due to some form of obstruction, 
and also to point out various other causes of retention of urine which 
do not belong to the classification proposed. 

The causes of obstruction to the passage of urine are tolerably numer- 
ous, but some of them are much more common than others. Thus, in- 
flammation of the prostate, chronic enlargement of the same gland, and 
stricture of the urethra, are the causes most frequently met with, but 
besides these, cancer or polypus of the bladder, cancer of the prostate, 
a calculus or other foreign oodj in the bladder or urethra, the lodraient 
of coagula, laceration of the urethra, abscess of the prostate gland or in 
the perineum, extravasation of urine or blood in the perineum, may each 
of them produce an obstruction to the escape of urine, and thus cause 
retention. 

A description of the majority of these affections, with the symptoms 
to which they give rise, will be found in various chapters of this book. 
It will here be sufficient briefly to glance at their symptoms, and to 
point out the means of distinguishing between the various circumstances 
under which retention of urine may occur. 

When called to a case of retention of urine, the surgeon should in- 
quire as minutely as possible into the patient's previous history. Did 
IS 
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the rcteniion come on snddeiilj, or had there been any prerioiu difficnltj 
ia passing urine ? Was there or had there been any diachmrge from the 
urethra ? Was there auT history of previous injury ? These questions, 
together with others having reference to the nature and aemt of pain, 
will nsaally elicit answers from which a preliminary diagnosis can be 
made as to the possible cause. 

Infl-immation of the prostate mav occur during the coarse of gonor- 
rhoea, and generally as a result of sonne indiscretion or dissipation on the 
part of the ]iutlent. In such a case the discharge osoally ceases ; pain, 
at first dull, but soon of a burning character, is felt at the neck of the 
bladder and in the perineum ; the calls to pass urine are frequent and 
urgent, the pain bemg aggravated by each attempt as well as by more- 
men ts of all kinds. Defecation also becomes very painfuL These symp- 
toms are accompanied by rigors and feverishness. The desire to pass 
urine becomes almost irrepressible, and complete retention may sneedilj 
supervene. On examination by the rectum the prostate is foona to be 
swollen and exquisitely tender. The treatment of this form of retention 
consists in withdrawing the urine by means of an elastic catheter, and 
the administration of anodynes and saline aperients. Leeches, followed 
by hot fomentations, should be applied to the perineum. Perfect rest 
and low diet are of course to be enjoined. Abscess may form, and the 
pus usually finds its way into the urethra, less frequently into the 
rectum. It has been known to approach the surface of the perineunL 

Chronic enlargement of the prostate gland is a frequentcause of reten- 
tion of urine in elderly patients. After experiencing more or less difficulty 
for some time in passing water, the symptoms of retention suddenly super- 
vene. On examination by the rectum some enlargement of the prostate 
niay be detected, but inasmuch as the hypertrophy which causes the obstruo> 
tion affects principally the middle lobe of the prostate, retention may occur 
from this cause without any great amount of enlargement being detectible 
by the finger. This affection and its treatment will be found fully de- 
scribed in a subsequent chapter. After an attack of retention the use of 
the catheter may be frequently required, as some time must elapso be- 
fore the bladder can regain even its usual amount of contractile power. 
Malignant disease of the prostate may likewise cause retention of urine. 
The disease is, how^ever, rare, and the history of the case will serve to 
distinguish it from other forms of enlargement. The symptoms are 
more rapid in their course than those of chronic hypertrophy ; there is 
also frequent hnemorrhage and severe pain in addition to the constitu- 
tional symptoms of malignant disease. The induration is very consider- 
able, and the inguinal glands are apt to be affected. Neighboring or- 
gans, the rectum especially, are apt to become involved. Stricture of 
the urethra is another frequent cause of retention of urine. The char- 
acter of the obstruction may generaJly be determined by the history of 
the case, and the resistance experienced on instrumental examination 
will confirm the diagnosis. In cases of organic stricture, retention of 
urine may easily be caused by inflammatory swelling of the submucous 
tissue, a condition which may bo produced by excesses of various kinds, 
or may supervene without any obvious cause. Spasm of the urethral 
muscles likewise aids in occluding the canal. Tlio diagnosis of these 
cases is, as a rule, easily made, but the treatment may present great diffi- 
culties. The first step is to endeavor to introduce a catheter. A gum- 
elastic instrument should be first tried, and if this fails, a silver catheter 
should bo employed, the greatest care being taken to avoid laceration of 
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the urethra. If it be found impossible to pass an instrument, the cflfeets 
of chloroform may be tried, or the patient may be placed in a warm 
bath, and a full dose of opium administered. After an hour or two, the 
irritation may be found to have subsided, and the spasm to have been re- 
lieved by the action of the opiate, and the patient may perhaps bo able 
to pass urine without assistance, or if not, there may be little or no 
difficulty in introducing the catheter, which in that case may be allowed 
to remain. 

In some cases the difficulty appears to be due rather to spasm than to 
inflammatory swelling, and for such Sir H. Thompson and others recom- 
mend repeated doses of tinct. ferri perchlorid. — 15 or 20 minims evenr 
quarter of an hour, administered four or six times. The modus operandi 
of this empirical remedy, which was recommended long ago for so-called 
spasmodic stricture, cannot be explained, and as it is generally used in 
conjunction with other measures, such as the warm bath and opium, it i^ 
impossible to determine the amount of benefit which may be really due 
to it. Chloroform would appear to be especially indicated for such cases. 
Indeed, it may be tried in nearly all cases of retention of urine where no 
special circumstances forbid its administration. 

Supposing, however, tliat all expedients fail, the patient's condition 
will soon become extremely urgent, and other steps must be taken in 
Older to relieve him. The surgeon's choice usually rests between punc- 
ture of tlio bladder through the rectum, the same operation above the 
pubes, and cutting into the urethra throudi the perineum. The first 
method was strongly recommended by Mr. Cock, and it is the one that 
has been most generally adopted by English surgeons. In Ireland, how- 
ever, according to Mr. Fleming,* the supra-pubic operation has been and 
is yet always selected. The necessity for the adoption of either method 
occurs but rarely. Mr. Fleming, during a very extended practice, has 
only twice had to puncture the bladder ; in one case the retention was 
due to stricture, in the other, to malignant disease. Sir H. Thompson," 
during a period of twenty years, has found it necessary to puncture the 
bladder twice for retention due to prostatic enlargement, and four times 
for retention from stricture. One of the former operations was a supra- 
pubic puncture, all the others were by the rectum. The latter operation 
IS simple and easy of performance. The instruments required are a 
curved trocar, seven or eight inches in length, and a canula. The rectum 
having been previously cleared out by mciins of an enema, the patient is 
made to sit on the edge of the bed, his back supported by pillows, and 
his legs kept apart by two assistants, with each foot resting on a low 
chair. One of the assistants makes firm pressure over the pubes, so as 
to press the bladder towards the rectum. The surgeon passes the fore- 
finger of the left hand into the bowel, and feels for the prostate and the 
bulging of the bladder beyond it. The trocar, with its point retracted 
within the canula, is then passed along the upper surface of the finger, 
till the bladder is reached. The handle of the instrument is then 
depressed, and the point of the trocar is carried gently but firmly through 
the coats of the rectum and bladder, until it is felt to be free in the 
cavity of the latter. The trocar is then withdrawn and the canula is 
fixed in position with tapes. This operation is obviously unsuitable for 
cases in which the prostate is much enlarged, and when such a complica- 
tion exists, the supra-jmbic puncture may have to be resorted to. 

1 Injuries and Diseases of the Oeni to-Urinary Organs, p. 243. 
* Diseases of the Urinary Organs, p. 122. 
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This operation was first performed by a French surgeon, Mery, in 
1701. The patient having been placed on his back with his head raised. 
and hi3 thighs slightly flexed, and the hair having been removed from 
the supra^pubic region, a Tertical incision, about an inch and a half in 
length, is made through the parts in the median line down to the line^a 
alba. Mcrcier* recommends that this preliminary incision should be 
omitted, on the ground that the division of the mnscolar and fibroiu 
tissues only increases the risk of infiltration of urine. He directs tbat 
the surgeon, standing on the patient's right side, should place his hand 
over the hypogastric region, and make firm pressure with the thumb and 
forefinger at each side of the spot where the trocar is to be plunged in. 
This instrument, which should be long and curved, having been well 
oiled, is held in the right hand, its concavity directed towards the pnbea. 
.Its point is then nlunged in at right angles to the vertical axis of the 
"body, in the middle line, about an inch and a quarter above the piibes, 
and the point of the instrument, while passing through the wall of the 
abdomen, should bo directed towards the posterior aspect of the bone. 
Penetration of the bladder will be indicated by absence of resistance. 
The trocar should then be withdrawn, the canula being kept in its place 
bv the thumb and forefinger of the left hand. The patient should be 
placed on his side, in order to facilitate the escape of urine. The length 
of time during which the canula is allowed to remain in position must 
be determined Dv the circumstances of the case. A gum-elastic catheter 
may be passed down the canula, and this latter withdrawn, whenever it 
seems desirable to provide for the escape of urine by the wound for a 
lengthened period. In cases where the abdominal wall is thin and devoid 
of fiit, a preliminary incision may not bo requisite, but where there is anv 
thickness of tissue between the integument and the bladder, the pre- 
vious use of the scalpel will facilitate tne passage of tho trocar. 

There is another operation which may be performed for tho relief of 
retention of urine due to impermeable stricture, and it is one that has 
the advantage of dealing effectually and curativelv with the cause of the 
symptoms. The operation consists in cutting down upon the urethra 
from the perineum, and it is termed ''external urethrotomy," or ** peri- 
neal section.-' It is distinguished from Symo's operation by the fact that 
for the latter the stricture must admit of the passage of a grooved staff 
which serves as a guide for the knife. When, on the other hand, the 
stricture is impassaole, the extremity of a staff which has been passed as 
far as possible indicates the position of the urethra at the commencement 
of the stricture. The operation is thus performed. The patient is 
placed in the lithotomy position, and a large grooved staff is passed down 
to the obstruction in the urethra. If a false passage is known to exist, 
esi>ecial care is necessary to keep the point of the staff in the urethra 
itself. A free incision is then made in the raphe of the perineum, 
either from above downwards, towards the apex of the staff, or, the 
index finger of the left hand being placed in the rectum, the knife may 
be inserted with its edge upwards, and made to cut its way out towards 
the scrotum. The extremity of the staff having been thus exposed, the 
surgeon dissects through the thickened and indurated tissue, and endeav- 
ors to find the part of the urethra posterior to the stricture. In order to 
facilitate the dissection, the sides of the wound should be widely sepa- 
rated by means of tenacula, or loops of silk, one passed through each 

* Anatoniie et Physiologie de la Vessie, p. 17. 
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margin of the ufethra^ where that canal has been opened just in front 
of the obstruction. An attempt should also be made to pass a small 
filiform guide through the constriction, and if this can be done, the 
division of the tissues can be more readily and safely effected. If, how- 
ever, no guide can be passed, the knife must be kept in the middle line, 
and the supposed direction of the urethral canal must be followed as 
closely as possible. The stricture having been divided, a full-sized cath- 
eter is to be passed down the urethra into the bladder. During the sub- 
sequent progress of the case the catheter must be retained until cicatriza- 
tion has taken place, the instrument being changed everv few days. For 
some time after the operation, undue contraction of the parts must be 
prevented by the frequent introduction of the instrument. 

The bladder may also be tapped tlirou^h the pubic symphysis. This 
operation was first proposed by Dr. Brander, of Jersey, in 1825, and it 
has been performed successfully in several instances. A hydrocele trocar 
and canula, of medium size, is the instiniment reauired. The patient 
should lie on his back and the trocar is introduced about the centre of 
the symphysis, and at right angles with the body. It should be passed 
somewhat obliouely downwards and backwards towards the sacrum. 
When the bladaer is reached, the trocar is to be withdrawn, and a piece 
of flexible catheter is then to be introduced through the canula and re- 
tained by a tape. The difficulty of the operation consists in the penetra- 
tion of the inter-pubic cartilage, which in advanced life becomes firmly 
ossified. Failure arose from this cause in a case reported by Sir H. 
Thompson, who explains that *' puncture through the symphysis, which 
is solid bone in an elderly man, blunts the trocar so much tnat when the 
point arrives at the soft tissues and bladder on the other side, it will not 
penetrate but pushes them away. At least this is what happened in 
three experiments made on the dead body, for the purpose of observing 
the result." This difficulty, however, might be obviated by drilling a 
hole through the symphysis by means of a suitable instrument. 

A fourth method of puncturing the bladder has been suggested by a 
French surgeon, M. Voillemier. Meeting with a case in which all other 
means of relieving the bladder appeared peculiarly hazardous and unlikely 
to prove unsuccessful, he conceived the idea of passing a trocar through 
the suspensory ligament of the urethra. This, the so-called subpubic 
puncture, is a far more difficult and dangerous operation than any of the 
other methods. For its performance, the patient should be placed on 
his back with the pelvis raised and the thighs slightly flexed. An 
assistant draws the penis downwards and backwards so as to put the 
suspensory ligament on the stretch. The operator, having carefully 
examined the subpubic arch, plunges a curved trocar through the integ- 
uments and suspensory ligament, and passes it under the pubes onwards 
into the bladder. M. Voillemier's operation does not seem to have been 
repeated. It has no advantages over the other methods, and is obviously 
more difficult. There is often a considerable plexus of veins at the spot 
where the trocar would enter the bladder.* 

There is yet another method which may be adopted for relieving a 
distended bladder. It may be punctured with a capillary trocar above 
the pubes, and its contents withdrawn by means of Dieulafoy's pneumatic 
aspirator. One advantage of this method is the avoidance of infiltration 
of urine, but it is liable, on the other hand, to certain objections. It 

> Mercier, loc. cit., p. 18. 
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vonld have to bo performed as often ns the bladder became distended 
tbe urine, and frequent repetitions of the operation might prodnce seiC? 
ons resnits, and would, morcorer, be exceedingly troublesome both to 
patient and Bnrgeon. In cases also in which the nrine contained mncb 
tenacions mucus or epitlielial debri^ it would often be impoEsiblc to 
empty the bladder through a capillary tube. 

Of the above-described methods of relieving tbe bladder, ponctaiv 
tbrongh the rectnm and eiternal urethrotomy arc the most suitable 
operations for the majority of cases. The anpra-pubic operation may be 
had Tpcourso to wiien the prostate is much enlarged. The indicattoos 
for this procedure will be found described in the chapters on diseases c^ 
the prostate. 

The other canses of retention of urine may be rery brieSy discaaed. 
Malignant and polypoid tumors of the bladder occur but very raicty, sod 
tbe history of the case will usually indicate the cause of the symptoms. 
Stone in the bladder sometimes causes retention, which, bowcTer. would 
at once be relieved by the passage of a catheter. The lodgment of a 
calculus in the urethra may alst^be a cause of retention. If in front of 
the prostate, its presence will be detected by carrying the finger along 
the urethra. Steps must then be taken for its removal, and vurioiu 
kinds of forceps arc applicable for this purpose. If the calculus be im- 
pacted in the prostate, it must bo removed by an incision similar to that 
for the lateral operation of lithotomy. 

Abscess of the perineum, if of sufficient size to cause retention of 
nrine, would be easv of diagnosis, and all the symptoms would bo relievi *' 
by an immediate and free incision. Laceration of the urethra would al 
be easily discoverable if attention were paid to the symptoms and histoi 
of the case. The treatment consists in the immediate introduction t 
an elastic catheter, or, if this be impossible, an incision should be made 
into the urethra from the perineum. 

The above are the most frequent causes of retention of urine in male 
patients. It is necessary to add a few remarks on the causes which may 
produce a similar condition in females. Retention of urine is an occ»- 
sional manifestation of hysteria. Although diuresis is the most common 
svmptom in such cases, liysterical patients not imfrc<|uently doclaro that 
they have lost the power of voiding urine, and that none has been passed 
for several davs. The main characteristic of these symptoms is that 
thev are irregular and intermittent, and the patient experiences little 
real suffering in the region of the bladder, unless that organ has become 
greatly distended. 

Tho treatment of such a case is obvious. The catheter must not be 
introduced too early. Indeed, these cases, if left to themselves, usually 
recover; but, if we once begin to pass the catheter, its use will be for a 
long time required, and the cumpiunt will be protracted. Mr. Conlson 
met with a case of this kind, in which the catheter was introduced once 
or twice a day for some time, until at last a Guspicion was excited that 
tbe malady was either feigned or nervous, and that it would be desirable 
not to introduce the instrumenL After this, tho young woman left the 
hospital, but it was ascertained that tho affection of the bladder soon 
suicided. As a geneml rule, in these cases, the catheter ought not to be 
introduced. Care, however, must be taken, lest the bladder become 
truly paralvzed from over-distent ion. Morbid changes may then ensue, 
OS in other instances of similar disease. 

Other causes of retention of nrine are disease or displacement ol 
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neighboring organs. Thus it may bo dnc to retroversion of tlie gravid 
uterus. The accident is most likely to occur at or about the period of 
quickening, or shortly before dehvery. The cervix uteri is turned 
upwards and forwards, and presses firmly against the urethra, the orifice 
of which is dragged upwards and backwards. The svmptoms may come 
on suddenly, or slowly and ^adually. Sthcture*of the urethra is of rare 
occurrence in the female, but it has been occasionally met with as a 
result of gonorrhoea or syphilis, or of injury to the urethro- vaginal septum, 
and it might cause retention of urine. 

The same symptom has, in very rare instances, been caused by an 
imperforate hymen, which, by totallv preventing the escape of the 
menses, had mechanically obstructed tne urethra.^ The various tumors 
of the bladder and of the urethra, and the pseudo-membranous forma- 
tion which takes place in diphtheritic cystitis, may also obstruct the ure- 
thra and produce retention of urine. 

> A case of this kind has been recorded by Mr. Coley, Lancet, 1883, p. 895. 
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HxHATTAtA is ft Bympton cMnnum to Bunf d iat— m of the ii i fiM J ' 
organs. The tem mecetf signifies that blood, id {[Teste- «■ less !!■■■' 
titT, is mixed with the tinne and escapes daring nucCnrition. Hcmdc>- 
Aage ma; arise from an; portion of tiie nrinai; tnct, and in all caan ik 
portanC to ascertain the eotiroe of the Ueeding and the CMue to 
a it is doe. 

Urine containing blood presents UDmeroos direnities of color. Thaa 
mainly dep^id spon the amoant and charact^ of the bcmorrfaage. H 
only a email quantity of blood be present, the urine, to the naked m^ 
majr ^ipear onchanged; a larger qoantitj girea it a reddish hn^ and i{ 
the hcmiwijiage be profuse, the dischar;^ maj be almost pore Uao^ 
If a moderate quantitr of blood has remained for some time nixed with 
the orine, tne utter nnid often assomes a smoky tint, the depth of wUek 
Tsriea according to the qnantity of blood present. The nrine n^ be 
nmfonnly tinged by the olood, or trhlle the first [wrtions that escapear* 
normal in color, the last few drops rosy be considerably altned. Tb» 
nanDer in which the blood is mixed with the nrine is a point of tmpo*^ 
aoce for diagnostic poqxises. 

The microscope affords the snrest means by which blood may be fi»- 
coTertd in the onne. In tnie hsEmatoria, blood-corpoaeles are alwa^a to 
be foand. These nndereo Tariations in form and eise accoidiw to tlw 
state of the nrine and other cirenmstanoea. Th^ Tecy rarely Can n*- 
leaox, as ts the case when the blood is fftttained directly from the Tsseeifc 
U the iuemorrhage be profuse, and the blood be discharged from tlift 
bladder soon after its escape from the Tesaela, the corpuscles wiD i 
normal in sise and form. If, on the other hand, they bare been e 
lor smne time to the action of the uine, tbeT will be found m 
lobular in shape, and brownish in color, and if the nrine be v 
the corpnscles expand from imbibition, and appear " as pole ci 
Aarp, ddicate oatline^ sad withoat any appearance of c«U-contenbL ' 
It the urine be more concentrated, they preserve more nearly tfac' 
mal bictmcaTe contour, and appear smaller and more deep^ i 

— ^ — B they shrink and crumple and become mis-shapen m TsrioaB 




wan." When the orine is Terf concentrated, they 
itrftatft in form. According to Ultzmann,' the blood-corpuscles are ges- 
cnUj fomd to be roach dimiaisbed in axo when a saudl qnanti^ aC 
blood has remained for some time within the body mixed with a rmmnil 
qnantity of orine. The action of the urine upon the Uood-cor- 
s u, first, to ranore their red color, and secood^. to cause them to 
up into tm^^l^^'' globalar bodies of rarjing siie. 
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Dr. Boberts states that ^^the marks by which blood-corpuscles ftre dis- 
tinguished from other cells found in unne, are, the extreme tenuity of 
their outline, the absence of visible cell-contents, and especially of 
a nucleus, and their feeble refractive power. When the biconcave form 
is preserved, this, of course, is diagnostic." By these characteristics, 
they may be distinguished from coniervoid sporuies, the minute discoid 
forms of oxalate oilime and the nuclei of renal epithelium — bodies with 
which they are liable to be confounded. 

As a matter of course, albumen is present in urine which contains 
bIood-cor|)uscles, and may be detected by the ordinary tests. Other tests 
for blood in urine are the discovery of the coloring matter by means of 
the spectrum apparatus; very minute quantities of blood may "be thus 
detected. Haemoglobin in solution gives rise to two dark streaks in the 
yellow and green of the spectrum, between Frauenhofer's lines D and 
£• This appearance is characteristic of the coloring matter of the blood. 
Another test is that devised by Heller, which consists in precipitating 
the phosphates by means of a solution of potash. These carry down with 
them the coloring matter of any blood that may be present. Crystals of 
hsmatin may also be discovered in the sediment by means of Teichmann's 
process. 

It must not be forgotten that certain medicinal substances, taken in- 
ternally, impart a red color to the urine. Shubarb and senna produce 
this effect in patients whose urine has an alkaline reactioil. The dis- 
tinction between such a coloration and that due to blood is easily made. 
In the latter case, albumen and corpuscles will be detected in the urine, 
and the addition of nitrio acid will cause no change of color; but when 
the redness is due to the coloring matter of rhubarb or senna, it will be 
removed by adding an acid, to re-appear on pouring in an excess of 
alkali. 

In some cases of jaundice, the urine is brown-colored, owing to the 
presence of the coloring matter of the bile in an altered form. Such 
urine, however, contains no albumen, and if half its volume of sulphuric 
acid be added to it, it becomes opaque and deep-black in color.' Black- 
ish urine is also occasionally found in cases where wounds have been 
treated antiseptically by means of carbolic acid. Such urine, when 
heated with half its volume of sulphuric acid, gives forth the character- 
istic odor of carbolic acid. 

Haematuria bein^ merely a sjrmptom, it is to be considered in connec- 
tion with those obvious divisions of the urinary tract from which the 
haemorrhage may arise. Thus we shall consider the subject under the 
following heads: (1) Haemorrhage from the urethra. (2) Haemorrhage 
from the prostate and neck of the bladder. ^3) Haemorrhage from the 
bladder itself. (4) Haemorrhage from the kianeys. (5) Haemorrhage of 
a general character from the urinary tract 

Haemorrhage from the urethra may be the result of violence or of 
disease. Thus it may be due to injuiy to the penis from blows or wounds; 
laceration by instruments; rupture of the corpus spondosum during vio- 
lent coitus or chordee; an impacted calculus, etc. It may also occur 
during j3,'ore gonorrhoea, stricture, ulceration, as in syphilis, and as a 
sympU)m of urethral tumors. Haemorrhage from the urethra may be 
reco^ized by the fact that it occurs independently of micturition; the 
blood trickles more or less continuously from the urethra, and the quan- 

> Ultzmann, Ueber Haematurie, p. 117. 
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tity caft be momentarily increased by making pressure along the c[>:irze 
of that canal. When the patient passes urine, the Ijrst portion comoi 
away more or less tinged with blood, and often containing long, vorm 
like rod cou"«la, while the last portions may be almost, if not quite norm 
in color. The same appearance will be observed if retention takes ploc . 
and a catligter hua to be used. When the haamorrhage occurs in connco- 
tion with gonorrhroa, more or less pus will be found mixed with Ihor 
hloofl. 1 

Iliemorrlmgo from the prostatic portion of tho urethra and neck of _ 
the bladder is characterized by the blood manifesting itself at the end of 
tho act of micturition. Sometimes only the last few drops of urino are 
tinged '■with blood. There is no continnouB trickling of blood from 
the urethra, and none can bo made to appear by pressing with tho finger 
alone tho canal. If a catheter be introduced into tho bladder, tho urmo 
which first escapes is free from blood, which, however, shows itself as the 
catheter is being withdrawn. This form of hiemorrhagQ eometimca 
occurs as a symptom of chronic prostatitis, the result of gonorrhcea. 
The bleeding is very slight, and occurs at the end of micturition, or the 
last portion of the urine may be slightly tinged with blood. In addition, 
tho urine is somewhat cloudy, owing to slight cystitis, micturition is fre- 
quent, and there is more or less pain at tho end of tho act. IlEemorrhago 
bom the prostate and neck of the bladder may alxo be due to ulcerations, 
injuries, the lodgment of calculi or prostatic concretions, and may also 
bo symptomatic of prostatic hyj^ertropy or malignant disease. 

Hiemorrhage from the bladder or kidney is distinguishable from 
hsemorrhage due to urethral or prostatic sources by the fact that tlie 
blood is uniformly mixed with the urine. In renal hsemorrhages espe- 
cially, and in the majority of vesical biemorrhages, this characteristic is 
extremely well marked. It is, however, often oifticult to determine tho 
exact source of the blood, but an examination of the urine will assist iu 
the formation of a correct diagnosis. Much importance was formerly 
attributed to the reaction of tho urine as affording a means of distin- 
guishing^ between renal and vesical hiemorrhago. The reaction of tho 
urine bein^ alkaline, the bleeding was supposed to have its origin in tho 
bladder; with an acid reaction, renal bfemorrhage was diagnosed. This 
distinction, however, is not true of all cases, for with profuse hEemor* 
rhage either from the bladder or kidneys, tho natural alkali of the blood 
masking any acidity of the urine, will communicate to tho mixture an 
alkaline reaction. A copious secretion of pus, as in calculous pyelitis, 
mixed with a small quantity of blood and acid urine, may have tne same 
effect, and, on the other hand, when the quantity of blood is slight, and 
no catarrhal state is present, vesical hamorrhage may co-exist with an 
acid condition of urine. If, however, blood be found in alkaline urino, _ 
such a reaction being due to carbonate of ammonia, the hcemorrhage ia, 1 
in all probability, of vesical origin. I 

The color of the urine is another point of importance. When thfl^ 
htemorrhage is profuse, the blood will often be passed, with more or less 
urine, soon after its escape from the vessels, and before any change has 
taken place in its color. Under these circumstances, tho bladder is the 

Crobablc source of the hremorrhage. On tho athcr hand, urine containing 
lood may have a more or less brown, reddish brown, or almost black tint, 
and these alterations in color are duo to the changes which contact for 
some time with urine has produced in the hemoglobin of the corpuscles. 
These changes take place when the blood has remained for some tinw 
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mixed with the urine, and cither the kidneys or the bladder may bo tlio 
source of the haemorrhage. Thus a florid red color in haematuria is indi- 
cative of vesical mischief, while a brown or blackish tint shows only that 
the blood and urine have been for some time in contact, and it may 
occur both in vesical and renal ha3morrliage. A light brown, or smoky 
tint, however, is commonly indicative of renal affections. 

The examination of any coagula that may be contained in the urine 
will often greatly assist the diagnosis. If these are the products of 
recently effused blood, they will be soft in consistence and aark-red in 
color; light-colored coagula, on the other hand, indicate that the haemor- 
rhage is not recent, and that the coloring matter has been removed by the 
urine. As regards the shape of the clots, long, worm-like coagula are 
usually of renal origin, whereas those resulting from vesical haemorrhage 
are, for the most part, roundish or irregular in shape. The long, cylin- 
drical, worm-like clots indicate that the source of the hemorrhage is the 
kidney, or the pelvis of the kidney; the coagula themselves are formed 
in the latter situation, or in the ureters. Blood, however, from the kid- 
ney, may form more or less irregularly-shaped coagula within the blad- 
der, so that these are not characteristic of vesical haemorrhage alone. 
Coagula do not alwavs form when blood is effused into the urinary pas- 
sages; they are not found when the blood is in relatively small propor- 
tion to the urine; on the other hand, they arc generally found when the 
blood is in excess, a condition wliich is most likely to occur when the pel- 
vis of the kidney or the ureter is the source of the haemorrhage. In like 
manner, coagula are most prone to form in the bladder when a large 
quantity of blood is mixed with a small quantity of urine. 

The microscopical examination of the sediment will often determine 
the source of the haemorrhage. If the blood come from the substance of 
the kidney, tube-casts composed of blood-corpuscles or fibrin, with renal 
epithelium more or less deeply browned by the haematin, will be found 
in the deposit. In malignant disease oi the kidney, the quantity of 
blood will usually mask all other structures. There is often nothing 
characteristic microscopically of haemorrhage from the bladder. If 
catarrh, however, co-exist, there may be pus-cells in abundance, epithe- 
lium from the bladder, and crystals of the triple phosphate. 

The sources of vesical haematuriaare: wounds, new formations of vari- 
ous kinds, calculus in the bladder, ulceration, whether simple, tuber- 
culous, croupous or diphtheritic, acute congestion, as in cystitis, para- 
sites, a varicose condition of the neck of the bladder. 

Vesical haemorrhage, due to wounds, is generally easy of diagnosis. 
The history of the case, the presence of a wound of the abdominal pari- 
etes, perineum or rectum, or a fracture of the pelvis, together with 
escape of blood from the urethra, or bloody urine drawn off by the cathe- 
ter will indicate the source of the haemorrhage. 

Haematuria is a marked symptom of some forms of tumor which 
occur in the bladder. These have been described in a previous chapter, 
and will therefore now be discussed only in connection with the symptom 
under consideration. The simple fibrous growths, which are very- rare 
and occur chiefly in the form of polypi, do not necessarily give rise to 
hasmorrhage. If, however, their surface should become ulcerated, blood 
would appear in the urine. 

Haematuria is a constant syniptom of epithelioma, and the haemor- 
rhage is often profuse, and continues even when the patient is at rest. 
In addition to the blood-corpuscles, numerous small epithi*' ' 
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sometimes to be found in the urine. These are very irr^^nlar in BbMpt, or 
furnished with one or more prolongations. The nucleus is lazge and dit- 
tinct, and each cell may contain several nuclei. According to Ultz- 
mann/ the presence of these cells, co-existing with hsematuria mud Teacul 
catarrhy is strongly suegestive of epithelioma. 

In a third form of tumor to which the bladder is liable, hjematmia 
is the most prominent symptom. The so-called '^ yilloas growth " is for 
the most part of a non-inahgnant nature, but cancerous tumors may be 
coTered by a growth of a similar character. In either case blood i^pean 
frequently or constantly in the urine, the haemorrhage occurring ude- 
pendently of bodily exercise or movement. The urine may appear like 
pure blood, or it mav bo brownish red or blackish in color. Tnese Tins- 
tions depend upon the quantity of blood, and the length of time during 
which it has remained in contact with the urine. I^us-corpuscles mij 
also be present 

The urine in these cases sometimes contains a larger amount of fibrina 
than corresponds with the (juantity of blood apparently present This 
condition has been called **hbrinuna." Dr. Ultzmann," who has given 
a description of it, states that ho has met with this symptom in three 
cases of villous tumor of the bladder. The urine, when passed, is quite 
fluid, and of a reddish yellow color, but after standing for a few minutefi^ 
it coagulates into a gelatinous mass, which adheres to the containing 
vessel. .On being stirred, however, for some time, the fluid state is 
restored. Urine of this kind, as show^n by its color, does not contain 
much blood, and it begins to coagulate almost immediately after it has 
been passed. In Dr. Ultzmann's cases the fibrinuria was accompanied 
by tenesmus and retention of urine, and the symptom occurrecfat an 
early period of the complaint. lie accounts for its appearance by sup- 
posing that the vessels supplying tlio muscular coat are subiected to great 
pressure during the violent spasmodic contractions of the bladder. The 
veins being more affected than the arteries, con^^stion occurs in the 
vascular loops of tlie villous tissue. If the tension is very great, the 
Wfdls of the vessels give way, and considerable hsBmorrha^e takes place. 
With a less degree of tension, only blood-plasma containing fibrme is 
effused, and this, mixing with the urine, coagulates on its escape from 
the bladder. For the same reason, in cases of villous tumor, the urine 
always contains more albumen than corresponds to the blood or pus in 
the sediment. This predominance of albumen might lead to the suspi- 
cion of an affection of the parenchyma of the kidney. In this latter 
case, however, the microscope would reveal the existence of numerous 
casts of tubes. 

In these cases of villous tumor, besides blood and pus-corpuscles, the 
sediment often contains coagula and fragments of villous tissue. The 
former are darker in color than the latter, but the coagulated blood 
sometimes contains fra^ents of tissue, which can be recognized as 
** villous" under the microscope. Dr. Ultzmann, however, points out 
that the urine in these cases seldom or never contains such distinct fi-ag- 
ments as are depicted in engravings. A characteristic and well-defined 
shred may come away in the eye of the catheter, but the shreds which 
appear in the urine, having been detached by a process of ulceration or 

> Ueber HeBmaturie, Wiener Klinik. May. 1878. 

* Ibid. The above account of fibrinuria has been taken from Dr. Ultzmann's 
exhaustive Essay. 
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mortification, are always more or less changed in appearance. The dis- 
integration of the epithelium renders it dimcnlt to distinguish the sepa- 
rate yilliy and the meshes of the tissue often contain pus and blood- 
corpuscles and bacteria. Crystals of hsematoidin may also be discovered 
in the shreds, as well as small colorless spheroidal crystals, which Dr. 
TJltzmann belieyes are composed of oxalate of lime. In an alkaline con- 
dition of the urine any shreds passed are likely to be coated with crystals 
of the ammoniaco-magnesian phosphate. 

With regard to l:^matuna as a symptom of yillous growths, the 
hremorrhage is often very profuse, especially at the commencement of 
the disease, and the blood is intimately mixed with the urine. Later on 
pus-corpuscles also appear, but blood-corpuscles are never absent from 
the sediment even though the color of the urine ma}r be almost normaL 

Yarix of the bladder is another affection of which hsematuria is a 
symptom. This condition, which consists in venous enlargement of the 
vesico-prostatio plexus of veins, is somewhat rare, and is said by Dr. 
Gross to be generally associated with stone in the bladder, prostatic 
enlargement, stricture, or some other obstruction to the flow of urine. 
Dr. Ultzmann, on the other hand, states that he has met with several 
cases in which varix of the bladder co-existed with hemorrhoids, the 
haematuria alternating with discharge of blood from the piles. His 
patients were in fair health, and the nsematuria was the only symptom 
connected with the urinary organs. The bleeding comes on suddenly, 
and recurs at long intervals and is generally profuse. The diamosis can 
be made on\jper viam ezclusionis. ^ There are none of the other symp- 
toms of malignant disease or stone in the bladder, and nothing can be 
detected on sounding. During the intervals between the attacks the 
urine is normaL 

Haematuria is a fre<iuent symptom of stone in the bladder, but the 
quantity of blood lost is not so great as in cases of villous and other 
growths. Haematuria due to calculus is the result of injury to the 
mucous membrane of the bladder, and, as a symptom, it is especially 
characterized by appearing (when it occurs at all) after exercise, and 
subsiding with rest The more violent the exercise, the greater the 
quantity of blood. When the haemorrhage is only slight, the urine may 
be unchanged in color, but blood-corpuscles will always be discoverable in 
the sediment. Sometimes a few drops of almost pure blood are passed 
at the end of the act of micturition. This is especially likely to occur 
when the bladder is inflamed, and the stone is rough and hard. Other 
symptoms will, of course, be present, and their cause will be positively 
aetermined by sounding. 

Haematuna, in certain countries, is caused by the presence of a para- 
site in the bladder. An affection of this nature is endemic in Egypt, the 
Mauritius, Madagascar, the Brazils, and some parts of Southern Africa. 
The parasite was discovered by Dr. Bilharz in 1851, and has b^n named 
the Bilharzia haematobia. Examples of this affection in persons who 
have returned from one or other of the above-mentioned countries some- 
times come under the Jiotice of practitioners in England. Dr. Harley 
has met with three cases, and Dr. Boberts * gives some details of the case 
of a groom, under his observation, who had been in the service of the 
Viceroy of Egypt. The parasite infests both the urinary and intestinal 
organs. It is found in the bladder, pelvis of the kidney and ureters, and 

> Urinary and Renal Diseases, p. 586. 
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produces serions mischief in these localities. Tfc is snpposetl to find its 
way into the body either through the intestinal mucous membrane or 
through the skin. Having pa^ed into the veinsy it appears to efitect a 
permunent lod^ent in those of the bladder, wliere it aeposits its otsl 
These, by their presence, obstruct the vessels, and produce various 
morbid changes in the coats of the bladder. Portions of mucous mem- 
brane become detached, blood is effused on the internal surface and 
between the coats of the bladder, and chronic catarrh, with copious 
secretion of pus, is developed. The haematuria is the most promineot 
symptom. The sediment of the urine contains blood and pus-corpuscles, 
mixed with coaignla and shreds of tissue in which latter may be foond 
imbedded the ova and free embryos of the parasite. The eges arc 
oval bodies, about -^th of an inch long, rounded at one end, and haT- 
ing a spiny proj][^ctiuii«at the other. Their contents are granular. The 
free embryos are furnished with cilia. In addition to causing haematn- 
ria, the ova and the fibrinous coagula often form the startin/zr-pointa of 
urinary concretions, and the frequency of calculous disease in iEgypt maj 
be accounted for by the prevalence of these parasites. 

The remaining vesical affections of whicn hsematuria is a symptom 
are the tuberculous, croupous and diphtheritic forms of inflammation. In 
tuberculous disease, the dia^osis must be based upon other co-existing 
symptoms. The complaint is almost invariably associated with a similar 
ejection of other organs, and the symptoms referable to the bladder arc 
those of chronic inflammation and ulceration with copious discharge of 
pus and debris. Croupous and diphtheritic cystitis are of Terj rare oo 
currenco ; they sometimes accompany similar forms of inflammation of 
other mucous membranes. The nsematuria follows the detachment of 
the sloughs, portions of which will be found in the sediment of the urine 
It is this form of inflammation which is produced by turpentine and 
cantharidcs, and is occasionally seen after severe instrumental labors. 

It now remains to say a few words upon haematuria as a symptom of 
various renal affections. Haemorrhage from the kidney may be caused 
by external injury, or by the irritation due to calculous concretions. It is 
alsoasymptom oi hvperaemiaof the organ; of Bright's disease, acute and 
chronic ; and of cancerous and tuberculous disease affecting the kidney. 
In ha?maturia from any of these causes the blood is usually intimately 
mixed with the urine, and the color of the mixture will depend mainly 
ui>on the quantity of the blood. A more or less deep smoky tint is the 
usual alteration when the blood is in moderate or small quantity ; but 
when the haemorrhage is profuse, as it may be after a severe injury, and 
in cases of malignant disease, the urine may resemble pure blood, or may 
be blackish- brown or chocolate color. The presence of casts of tubes in 
the deposit indicates that the blood comes from the substance of the 
kidney. These structures are found in the various forms of Bright's 
disease, and in cases where the haemorrhage is due to injury. When the 
haematuria is due to a calculus in the pelvis of the kideey, it will bo ac- 
companied by the symptoms, more or less marked, of nej^ritic colic, 
and, in common with these, will be increased by exercise. The presence 
of long, cylindrical worm-like coagula indicates that the source of the 
haemorrhage is the kidney or its pelvis. Malignant disease of the kidney 
does not always cause haematuria. This symptom wjis absent in 28 out 
of 59 cases alluded to by Dr. Roberts.* 

> Urinary and Renal Diseases, p. 519. 
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When ifc occurs it is usually profuse, and the urine is blood-red, 
brownish-red, or dark red in color. The presence of a tumor in the 
loins, and the signs of cancerous cachexia are the other important symp- 
toms upon which a diagnosis is to be based. In tuberculous disease of 
tlie kidney, the haemorrhage is usually slight, the blood being present in 
quantity sufficient only to cause the urine to assume a reddish-yellow 
tinge. The haematuria is not increased by exercise, and any improve- 
ment in the patient's health is usually followed by a diminution in the 
quantity of blood in the urine. The other symptoms arc those of chronic 
pyelitis and chronic cystitis, and the presence of tuberculous deposits in 
other ergans can generally bo demonstrated. In addition to the blood, 
the urine contains pus-corpuscles and debris of various kinds. 

The last form of haematuria is that which occurs as a symptom of 
scurvy, haemophilia, severe pyaemia, and putrid fevers, and after the in- 
halation of certain poisonous gases. The blood-corpuscles themselves 
do not appear in the urine, but undergo disintegration while in the 
vessels and yield up their coloring matter, which becomes changed by 
coming into contact with the urine. The symptom in question has been 
described as **haematinuria," or ** false haematuria." The urine con- 
tains albumen, but no blood-corpuscles, and may be reddish-brown, or 
brownish-black in color. Any epithelial cells or debris contained in the 
sediment will bo similarly tinged. 

Hsematuria being merely a symptom, the treatment, generally ppeak- 
ing, will be that of the disease or condition to which the haemorrhti^e is 
due. It is, however, sometimes impossible to fulfil the causal indication, 
and when the haemorrhage is very profuse it may have to be treated in- 
dependently of the original disease. The discovery of the cause is, how- 
ever, of the greatest importance in all cases, and this can generally be 
effected by a careful observation of the symptoms and an examination of 
the urine. When the primary object is to check the bleeding, the treat- 
ment mainly consists in the administration of certain astringent reme- 
dies, both by the mouth and by injection into the bladder, in the use of 
cold applications, and in keeping the patient absolutely at rest. In 
haemorrnage, whether renal or vesical, due to calculus, rest in the hori- 
zontal position is the most effective method of treatment. Cold appli- 
cations are especially indicated when the bladder is the source of the 
haemorrhage. Bags of pounded ice over the pubes or to the perineum 
may be employed, or iced water may bo injected into the rectum, or a 
piece of ice may be introduced into the bowel. Opium should be given 
mternully in order to restrain the painful contractions of the bladder. 
It is undesirable to introduce a catheter so long as urine flows and there 
is no absolute retention. The coagulated blood helps to check further 
flow, and if left to itself will be dissolved by the urine. If retention 
occur, and especially if, owing to the nature or the original affection, the 
patient has been unable for some time past to void urine otherwise than 
oy catheter, it may become necessary to evacuate the bladder. A full- 
sizcd catheter should first be tried, and if no urine issues, a Clover's ex- 
hausting syringe may be adapted to the catheter and an attempt made 
to withdraw portions of coagula. The utmost gentleness must of 
course be practised, as there is great danger of exciting fresh haemor- 
rhage. 

The internal remedies which have been found most serviceablo are 
alum, gallic acid, acetate of lead, ergot of rye, tincture of iron, turpen- 
tine, sulphuric acid and matico. These substances all possess styptic 
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properties, and, generally speaking, they are more beneficial in renal than 
m yesical haemorrhage. Dr. Ultzmann recommends the sabcataneons 
injection of extract of ergot of rye. His formula is three parts by weight 
of tbe extract to fifteen parts of a mixture of glycerine and water ; half 
a fluid drachm to be used at a time. Alum may at the same time be 
given internally in doses of ten grains with fifteen minims of dilute sul- 
phuric acid. Sir EL Thompson recommends infusion of matico, two 
ounces CTery three or four hours if the bleeding is considerable, and for 
the local treatment of vesical haemorrhage a weak solution of nitrate of 
silver, gr. i to 3 iv. water, or tincture of the perchloride of iron, 3 i. to 
the same quantity. These latter remedies must be used with the "great- 
est gentleness ; they are especially suitable for cases in which the hsemor- 
rhage is due to the' presence of a' tumor in the bladder. The internal 
use of iron and quimne is indicated where there is a ^neral predisnosi- 
tion to hemorrhage, and, in the majority of cases, opium may be aaded 
with advantage to other remedies. 
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CHAPTER XVIII. 

THE CHEMISTRY AKD STRUCTURE OP URIKARY C0KCRETI0K3. 

The knowledge of urinary concretions in eariy times was yery limited. 
Pliny, indeed, enumerates many remedies for stone and gravel; but 
these are commonly of a yery ineffectual character. Paracelsus conceiyed 
that urinary concretions possessed an analog with the tartar which 
urine deposits. He taught that a saline spirit unites with an earthy 
principle which is always present in the fluids of the body, and that by 
this union tartar or calculus is produced. Though Paracelsus in many 
respects was in advance of his age, especially on points of chemistry, he 
certainly added little, by these speculations, to the knowledge l>efore 
possessed of urinary calculi. Van Helmont made the important obser- 
vation, deduced from experiments, that urinary concretions are essen- 
tially different from stony bodies. He added, that such concretions are 
not derived from matter contained in the food and drink. He revived 
an experiment made some centuries before by Baymond Lully, viz., 
mixing what was then called spirit of urine, namely, solution of carbon- 
ate of ammonia, with rectified spirit of wine, by wnich a white precipi- 
tate was obtained. This white precipitate was termed the offa Helmon- 
tiana, and was plainly the carbonate of ammonia thrown down owing to 
its insolubility m spirit. After this period more correct views be^n to 
be entertained as to the nature of urinary concretions. Hales confirmed 
what Van Helmont had taught as to the great difference between com- 
mon stones and urinary concretions, by snowing how large a quantity of 
air the latter ^ve off under the action of heat. He directed nis atten- 
tion towards tne discovery of a universal solvent of these concretions, — 
an attempt in which he necessarily failed. Subsequently, Boyle, Whytt, 
Alston, and Slare, engaged in the investigation of this subject. Whytt 
proposed lime-water as a remedy in calculous disorders. Alston showed 
that though lime-water is to a certain extent a remedy, yet that it is not 
a solvent of these concretions. The tendency of the urine to concrete, 
so as to encase foreign bodies accidentally introduced into the urinary 
passages, was fully investigated, and numerous histories of this character, 
m both sexes, were given during the last century. Early in the same 
centurjr correct views of the nature of urinary concretions began to be 
entertained in the Leydcn school. It was taught that the nuclei of such 
concretions are derived from the kidney, or from the bladder. Van 
Swieten held that the rudiments of calculi exist in the urine of the most 
healthy ; that such concretions form by the coalescence of like elements; 
that it the urine be passed before the tendency to this coalescence of 
elements takes place, there is no concretion; that this tendency is exerted 
more or less slowly in different individuals, and that under this view the 
first concretion may take place either in the kidney or in the bladder ; 
finally, that there is no ground for fear unless there is a too rapid ten- 
dency to the concretion oi the elements of calculi within the urinary 
passages. Van Swieten pronounced those fortunate whose urine showa 
13 
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no each tendency to nptd depost after bong paand, and congntabCed 
lumself OQ being of tbe number. 

In 1776, SclKvIe discorered nric aeid. All the calculi that be exam- 
ined oootsined this E^abetance. He describes it as a peculiar "krtaitrf, 
poosesBed of acid properties ; sol able with eSerre^cetico in nitric acid, 
tbe solntioa a&orditte a pink color when evaporated, vitfaont too madi 
heat, to diTnesB. Tnia eobetance vas first tenne<i tithic and aftervarda 
nric afid. Scheele foand all nrioe to contain aric aci<l, thna confintiu 
vhat Van Swieten had remarked as to the preeeoce of tbe deneofi at 
calentiin tirine. 8oon after, Bergman discovered lime in certain calcaK. 
After this period little adrance was made nntD Wtdlaston pabliabed Idl 
treatise in 17^. In hi5 paper three calcnli are described, boides th«t 
which Scbeele discovered, namely, tbe fasible, the malbetrv, and tht 
bone-earth calcnlL Tbe molberry calcnlas had been noticed 6t snisMBB 
foreome time, owing to its pecpliarttr of appearance. Smitharai xeik- 
nant had remarked that the fasible calculus was not coosomed by heai^ 
hke thoee examined by Scfaeele and Bergman ; he found that thta calea- 
los paned into an opa^ne glass before the blowpipe, and conjectured 
it oontairMd phosphateofUme along with other salts. Wollastonibc 
that tbiaeatcnlos contained ammonio-pbo«phate of magnesia. Hepnned, 
besides, that oxalate of lime is contained Jn the mnloerry calcnlu, ako 
that the smaller calcnli, termed hemp-seed calcnli, contain the sane 
substance. He also tanght that the bone-earth calcnlos contains ptN»> 
phate of lime, differing, however, from the phosphate of lime of tha 
WHKB. A few years after, Fonrcroy and Vaaqoelin made an important 
oontribntioa to the chemistry of nnnary cslcnli, thongb in tfaeir treatiBC 
no mention whatever is made of what Wollastou had discovered and 
tanght. These chemists announced the presence of orate of ammonia 
and^nltca in urinary concretions. In 1810, Wollaston made known Itis 
dacov er y of cystic oxide as a urinary concretion. In 1817, Dr. IfarceC 
pnblishM his Valuable work on urinarr concretionf ; in 1S3 1, Dr. Pront, 
m his treatise, threw mnch light on tKis subject ; while more leo^itlT, 
tbe works of Vn. Golding Bird, Bence Jones, Parkes, Beale, Thndi- 
ehom, Roberts, Harley, M. Becqnerel, Dr. Ultzmann and others hstra 
oouBiderably added to onr knowledge. 

Urinary calculi, being more or less reanlarly deposited aroood a 
nnclens, nsnally assnme the globular or ovom form after remaining Vng 
in tbe bladder ;'bQt this shape is by no means universal, eepedally m tbe 
case of renal concretions, which are often very irregtUar, moolded to the 
pelvis of the kidnev, and eren branched like a ooralluie, while tboeefoaad 
in the ureter are cylindrical Even vedcal calculi often affect shapes widelr 
different from tbe globular or oroid. In cases where several oalcnn 
ezlstst the nme time in the bladder, some of ten exhibit flattened sarfMS% 
prodneed by mutual attrition, which give them apolyhedral aspeet. In 
other cases tbe globe or oroid is compressed laterally, and changed toiba 
amygdaloid shue, and in cases in wnich a portion of the calcmnB in em- 
braced by a fold of tbe mncoos membrane or encysted, tbe expost part 
oontinnea to increase in balk by sacceesiTe depoeata, ao that nltimatclj 
the encysted portion forms a sort of pedicle to the entire calcolua. 

The character of the surface is as variable as the form ; it may be 
either smooth, or eToi polished, covered with minnte crystals, or nu»eor 
lees nngh and tubercuiated, as in the mulberry calcalos. 

The colors of calculi nrj from white through pale yellow to brown, 
brownish-green, and even almost to black. PhoepHatic 'calculi are tdtea 
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white : those of nrio acid vary from yellow to brown ; those of xanthic 
oxide naving a cinnamon brown tint; while calculi of oxalate of lime 
vary from yellow to yellowish-brown, brownish-green, or even blackish- 
green. 

The size and weight of calculi are even more uncertain. They ordi- 
narily vary ifrom a few grains to several ounces, the great majority beins; 
under 1 oz. in weight. The smallest which ever came under Mr. Gouf 
son's observation, was removed by him in the presence of Mr. Buxton 
Shillitoe and others ; it weighed only 5 grs. Dr. Gibson, of Bichmond, 
United States, extracted one, the weight of which did not exceed 5 grs. ; 
it was a phosphatic calculus, smaller than a middle-sized grain of coffee. 
Dr. Gross removed one of a similar weight, the patient &ing a boy, six 
years of age.* Phosphatic calculi are those which attam, as a general 
rule, the largest size ; their increase is often very rapid. 

The largest vesical calculus on record is said to have been in the posses- 
sion of the French lithotomist, Morand. It weighed 6 lbs. 3 oz. An 
enormous stone weighing 51 oz. was long preserved in the hospital of La 
Charity, Paris. It was extracted after death, from the bladder of a poor 
curate, who died in that hospital, in the year 1690. 

The largest calculus preserved in our collections is the one which Mr. 
Cline attempted to extract from the bladder of Sir William Ogilvie ; it 
weighed 44 oz. and was 16 in. round one axis, by 14 round the other. 
Numerous cases are recorded where the stone weighed from 5 to 15 or 
20 oz. ; but how small a proportion they bear to the mass of cases operated 
on, may be gathered from the fact that, of the 703 calculi in the Nor* 
wich collection, weighed by Mr. Crosse, only two exceeded 6 ozs. in 
weight, and they were between 6 and 7 ozs. 

The number of calculi existing at the same time in the bladder is 
subject to some variation. In the great majoritjr of cases the calculus is 
solitary, but two or more may be found. Mr. Listen met with 7 out of 
27 cases, in which more than 1 calculus existed. Klein met with 12 
instances of 2 to 6 calculi in 79 operations. Mr. Crosse ^ves a list of 
100 fatal cases of lithotomy, in 84 the calculi were single ; m 7, 2 calculi 
were formed ; in 6 cases, 3; in 2, 4 calculi ; and in only 1 case, 5. Much 
greater numbers, however, have been extracted from the bladder ; but it 
should be remembered that in such cases the calculi are small in com- 
parison with their number. As many as 200 of these small calculi have 
been removed by Boux and Dupuytren. Sir A. Cooper extracted 242 at 
one time. Professor Eve, of tne United States, removed 117 calculi by 
the lateral operation, weighing from one grain to three drachms. The 
case of a woman whose bladder contained 214 stones is recorded in the 
'^ Philosophical Transactions." It is stated that no less than 59 calculi 
were discovered in the bladder of the celebrated naturalist, Buffon ; and 
Murat affirms, what one is forced to consider fabulous, that be found 
678 calculi in the bladder, and nearly 10»000 in the kidneys of an aged 
patient An authentic case, however, and the most remarkable on 
record, occurred to the late Dr. Physick, of the United States, who ex- 
tracted more than 1,000 calculi from the bladder of Judge Marshall; they 
were of an oval shape, and varied from the size of a partridge shot to 
that of a bean.* 

The internal structure discoverable on section is either uniform or 

* Gross, loo. cit., p. 175. 

* QihK>n*s Institutes, 0th edHkni, voL IL, p. 220. 
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tormed of concentric laminie eocirclin^ tlie nacleos. In rasuj *»i«wi«j 
in addition to the concentric lamins, iioea radiating from the c«ntra are 
obserred, as if the lamiD% were composed of perpendicular crjatalliae 
fibres. In some calcali the concentric laminEe are easily sepvable. in 
othera firmlj adherent. In the latter case the lamins are sometioMs, 
as in the oxalate of lime calcnlos, indicated only by faint oonccatrio 
lines. 

The chemical composition of the nucleas and concentric coats may be 
either homogeneous, or the nucleus may differ from the enperinipoeed 
strata; these again may be seyerallT composed of different constittunta, 
as in the alternating calculus, so tkat each concentrtc Umini^ most be 
subjected to a separate analysis. 

As the chief constitnent of healthy nrine is urea, so does nrio aeid 
constitute the nucleus in the great majority of nrinsry caJcnlL I^ m is 
now generallT admitted, the phosphates be a secondary formatioD, uid 
as Dr. Owen ttees asserts, oxalate of lime is to be regarded aa mio acidi, 
or urate altered after secretion, it would follow that calculona diaeaoe in 
the human race may be reduced to the deposit of a single elemmL 
" The other constituents," obserrea Dr. Reea, " are of such rare occur- 
rence, that were it not for nric acid, calculus would be leas freqnenttj 
met with than tetanus." 

However this may be, the predominance of uHc acid, as a nnden^ ta 
fully established. Of 212 specimens in the Maseum of Gay's Hospital, 
eicamined by Dr. G. Bird, 128 contained a nucleus of uric acid or oisteL 
Of TL calculi in the Museum of the TransTlrania TJniversity, U vera 
formed round nuclei of the nniles or nric aciS. 

Of Dr. Bird's cases, tho oxalate of lime and phosphates form the 
nuclei in 69 specimens — in the Transylyania Museum they constitnted 
22; hence, out of the whole number of 2S3 specunens, we nave only 19 
in which the nuclei were formed of cystiue and by foreign bodies, voere 
the calculi were miied. Bound the nric acid nucleus is often depooted 
a layer of oxalate of lime, which we can readily explain if we admit, vith 
Prout and Dr. Bees, the conversion of uric into oxalic acid; vhikv ■tiQ 
more euperficially, are frequently discovered layers of the mixed pboft- 
pltates, deposited in consequence of the ammoniacal condition of tba 
urine, an alteration due to the conversion of ur«a into carbooatd of 
ammonia. 

Bccent investigations with reference to the composition of the nodei 
of nrinary calculi have fully confirmed Dr. Kees* observation as to the 
predominance of nric aciil. Dr. Ultzmann, of Vienna, has paid consider- 
able atLention to this subject, and has published the results of an exam- 
ination of many hundred calculL* He divides urinary calculi into two 
groups. In the first group he places those in which the nuclens is formed 
of material deposited in acid urine. Calculi belonging to this group he 
attributes to a primary stone-formation. The second gronp contains 
calculi whose nuclei are composed either of the substances deposited in 
alkaline nnne, or of a foreign body, and calculi of this class he describes J 
as being due to a secondary stone-format ion. Calculi of the first clanl 
originate almost invariably in the kidneys, and have as a nucleus, eitbeC'l 
uric acid, urate of soda, oxalate of lime, or cystine. Calculi of tba'T 
second class originate for the most part in the bladder, and the nndesa "j 
is composed of the urate of ammonia, the ammoniaco-maguesian pbos> J 

' Ueber Hantsttfinbildang, Vlemu. 1ST5. 
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441 or 80.0 per cent. 
81 ** 5.6 
47 " 8.6 
8 " 1.4 
18 " 8.3 
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2 phate, or the phosphate of lime. In examining 545 single yesical calculi, 
< br. Ultzmann found 

r Nuclei of Uric acid . • • 

** Oxalate of Lime • 

*' Earthy Phoephates 

•• Cystine , • 

** Foreign bodies 

Of these calculi, 480 belonged to the primary formation, and of these 

The nucleus was formed of Uric Acid in 441 instances, or 01.8 per cent. 
•• ** •• Oxalate of lime 81 •* 6.4 •• 

" •* " Cystine 8 " 1.6 " 

From a more extended examination which included 73 multiple calculi, 
and 319 passed spontaneously, Dr. Ultzmann arrived at the conclusion 
that, in the primary stone-formation (a process to which 88 per cent, of 
all calculi are due) the nucleus is formed of uric acid in nearly 94 per 
cent, of the cases. The importance therefore of uric acid as a factor in 
the production of calculus cannot be over-rated. We shall return to this 
subject in the chapter on the " Causes of Stone." 

It is interesting to compare Dr. Ultzmann's results with those obtained 
by Dr. Klien in Russia, and Dr. H. V. Carter in India. The former 
reports * that stone is extremely common in the central districts of East- 
em Russia. At certain times patients sufferinjg from calculous disease 
form one-fifth of the coses in the Moscow Hospital. In this hospital the 
yearly average of such cases is over 60. The patients are for tne most 
part of the peasant class; children are three times as numerous as adults, 
and there were only four women out of 1,792 stone cases occurring 1822- 
60. Alternating calculi are the most common; the nucleus is generally 
uric acid or its salts, and is frequentlv covered by a layer of oxalate of 
lime. Phosphates sometimes form tne entire stone, and generallv the 
outer layer of the alternating calculi. Whereas calculi composed of uric 
acid are common in England, France, and Germany, in Russia the oxa- 
late of lime and phosphatic calculi are more frequently met with. Of 
these, oxalates are found in children and young people, while phosphatic 
and uric acid calculi are more common in adults. 

Dr. Vandyke Carter,* whose researches refer to Western India, has 
found that oxalate of lime is far more common, both as a nucleus and 
pneral constituent of calculi, in that country than in Endand. Calcu- 
lous disease is frequent and peculiar in Western India, and the following 
table (from Dr. Carter's report) shows the percentage of calculi there 
and in England, having for their nucleus (A) uric acid; (B) urate of 
ammonia; (C) oxalate of lime; (E) earthy phosphates; and (D) cystine. 



Series 


Grant College, 
Bombay 


Coll. of SurgeoDC, 
London 


Ouy*a Hospital 


Norwich 


A 
B 

C 
E 
D 


11.76 
44.64 


43.16 
81.21 


52.40 
0.14 


48.87 
88.61 


56.80 

88.65 
8.86 
0.84 


14.75 

10 40 

0.46 


71.79 

22.50 

10.57 

5.28 


18.27 

7.24 

none 



1 Ueber die Steinkrankheit und ihre Behandlung in Russland, Archiv fUr klin. 
ChirurK., Bd. vi., s. 78. 

* CfUculous Disease in Bombay. St George*8 Hospital Reports, 1871-72, p. 85. 
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Dr. Carter farther observed the oxalate of lime oocnrs in 50 per cent 
of calculi composed only of one ingredient, whereas in the College of 
Surgeons of London the proportion of such calcali is only 14 per cent 
The proportion of calculi haying uric acid or urates for their nDcIeni 
or substance is considerably less m India than in England, and in the 
former country urate of ammonia is more common than uric acid. The 
earthy phosphates are far more rare either as a nucleus or as forming the 
substance of the calculus. Of 170 Indian calculi, in 100 the nuclens 
was formed of oxalate of lime ; in 38 of urate of ammonia ; in 25 of uric 
acid, and in 7 of the mixed phosphates. From these figures we may 
safely conclude that over a lar^ part of India as compared with home 
districts, oxalate of lime is the element most commonly met with in 
urinary calculi. We shall recur to these and to Dr, JOien's statistics 
when discussing the causes of calculous disease. 

The disposition of the nucleus is not always the same. It does not 
necessarily occupy the centre of the calcareous mass, nor is it inTariaUr 
continuous with the layers which may have been deposited on it Some 
times the nucleus is inclosed in a hollow envelope of calcareous matter, 
like a kernel in a nut-shell ; the deposit and subsequent desiccation of 
animal matter, blood, etc., on the surface of the nucleus may possiblj 
explain this curious appearance. Mr. Crosse has given the figure of a 
stone, which resembled a small gherkin in shape ; the nucleus, competed 
of oxalate of lime, occupied one end, while the remainder was composed 
of the phosphates. In this case the calculus had been encysted, and the 
peculiar formation of the calculus probably depended on the fact thit 
the nucleus was deposited in the cyst, while the phosphates were super- 
added from the cavity of the bladder into which the elongated part pro- 
jected. In several cases the calculus has been found to contain two or 
even more nuclei ; but from the descriptions given, it seems reasonable 
to conclude that for the most nart they were distinct calculi, formed, 
perhaps, at different periods, and united together by phosphatic cement 

Sometimes the calculus is formed round a nucleus of blood or mucus, 
and this may perhaps explain the curious circumstance, above alluded 
to, that calculi are occasionally hollow in the centre. The cavity, how- 
ever, generally contains some pulverulent matter or small nuclei. A 
remarkable example of this kind was presented by Mr. Shaw to the 
Pathological Society some years ago. The calculus resembled in shape 
and size a small walnut, but was very light. On a section being made, 
the cause of this remarkable lightness became apparent. The calculus 
was nearly hollow, the thickness of the shell varying from one-sixth to 
one-half of an inch. Within the cavity was found lying loosely a small 
rugged calculus, about the size of a pea. The calculus, with its shell, 
was composed of uric acid. * 

Several coses of the formation of calculi round mucus or clots of blood 
are recorded by Howship, Wilson, and others. The celebrated Frere 
Come made a fortunate guess in a case of this kind. Before proceeding 
to operate on the Archbishop of Paris, he announced that the stone in- 
closed a clot of blood, because the patient had been subject to haematuria 
for some time before the apiH'aranee of symptoms of stone. On examin- 
ing the calculus after extraction, the priniioted clot was found within it. 

The nucleus may bo formeii by some foreign body accidentally intro- 
duced into the bladder. Alnuvst every imaginable kind of substance has 

< Trans, of Path. &x\, v^>l \l. p. 801. 
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thus given origin to yesical calculos ; and a detailed account of them 
would be more curious than useful. The foreign bodies are frequently 
introduced by accident, frequently also by design, especially in the case 
of females. 

That the form of calculus is modified by its manner of growth, is 
apparent in many cases. A remarkable specimen was presented to the 
Pathological Society by Mr. James Salter, in 1854. The stone consisted 
of a central, oval mass, of uric acid, from which started three stalactite- 
like projections of the ammoniaco-magnesian phosphate. On examining 
the bladder, it was found that the uric acid nucleus had been lodged in 
an ulcer just behind the internal orifice of the urethra ; and from this 
point the branches had passed into the three orifices of the bladder, the 
urethra and two ureters.' 

The calcareous matter incrusting these foreign substances is usually 
composed of the phosphates, or the ammoniaco-magnesian phosphate ;. 
only one specimen in the college museum exhibits a coating witn uric 
acid ; the nucleus in this case was a piece of steeL M. Gloquet exhibited 
to the Academy of Medicine, Paris, an ivory pessary, one portion of 
which had penetrated into the bladder, and was incrusted with uric acid." 

Before giving an account of the chemical ingredients which enter 
into the composition of calculi, it may be well to notice the animal mat- 
ter which is invariably present in them, and is supposed to bind their 
1)articles together, as by a cement. The nature of this animal matter 
las not been clearly determined, and it would appear to vary in different 
cases, being generally either mucus, fatty matter, or nbrine. It may, 
however, consist, in some part at least, of blood, pus, or epithelial scales. 
The mucous secretion of tno bladder is the most obvious source, and to 
this Marcet referred the animal matter of calculi ; Fourcroy and Vau- 
quelin considered it as consisting sometimes of albumen, sometimes of 
gelatine, with an admixture of urea. Berzelius was unable to determine 
whether it was composed of fibrine, albumen, caseous matter, or mucus ; 
Brande says it is composed of a mixture of gelatine with urea. 

The rapidity with which calculi increase in size appears to be coqp 
siderably infinenced by the quantity of animal matter, whether mucus, 
pus, or epithelial d6bns, present in the urine. Professor Scharling, of 
Copenhagen, lays great stress on this point, and the following remarks, 
contained in a pamphlet quoted by Dr. Gross, are worthy of careful 
consideration. 

*^ The degree of rapidity with which precipitation takes place depends 
on various causes. Among these may be enumerated the envelopment 
of the nucleus in albumen, blood, mucus, pus, or any other organic 
matter that chances to be present in sufficient quantity. These form a 
villous coating around the solid material, and their flocculi arrest, en- 
tangle, and ultimately determine the crystallization of the more insolu- 
ble ingredients of the urine. This explanation will go far to account 
for the animal matter contained in all calculi ; the presence of which 
adds so greatly to the difficulty of distinguishing their constituents. It 
accounts also for the spongy interstices interposed between layers of a 
denser structure ; and expluns why certain calculi are full of small fora- 
mina. 

» Ibid., vol. v., p. 203. 

* Lancet, November 8d, 1855, p. 417. See alao a case recorded bj Mr. Fumeaux 
Jordan, Trans, of Pftth. Soo., toL xviiL, p. 179. 
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** These organic BubstanceSy as they exist so constantly in calculi, mav 
be regarded as the cemeat which binds calcalous constituents togetiier : 
and not onl^ favors their increase, but in very many instances first lavs 
the foundation for precipitation. If we attentively examine any of the 
fissured and perforated calculi so often met with, or those in which a 
central mass of crystals replaces the usual nucleus, we shall hare evidenct 
of the manner in which a clot of blood, or a flake of mucus or albumen, 
detains the solidifiable ingredients, the hydrate, as it were, and fonES 
the elements of a nucleus, which consolidates, and in its turn constitotes 
a centre for future deposition."" 

These observations are quite in accordance with those of Dr. Haskini 
who believes that no calculus can form without the aid of matter fordgn 
to the urine in a chemical sense, and that this matter is uniformly of u 
animal character. 

On placing under the microscope a small quantity of calculous matter. 
imi>erfectly pulverized, and partly dissolved, he found that the particle* 
were envelo|wd by a pellicle of transparent animal matter, and when this 
was completely divested of salt, it bore so great a resemblance to epith^ 
lial sc'ules, as to be easily mistaken for them. Dr. Haskins, also, fre- 
quently detected in the central parts of calculi, a lai-ge proportion of 
epithelial scales from the bladder and kidney, with fibrinous casts from 
the uriniforous tubes, and a peculiar fibriniform matter without any 
definite structure.* 

The (luantity of this animal matter has not been ascertained for the 
several 8|)ecie3 of calculi, and we can understand how it may vary a^ 
cordin<^ to several circumstances. Mr. Brande informs us that for uric 
acid Ciuculi of the kidneys, the quantity of animal matter varies from a 
mere trace to two-sevenths of the whole weight. Uric acid calculi in the 
bladder conUiina much larger proportion. The oxalate of lime calculas 
contains a greater proportion than any other. It would also appear that 
the nucleus contains less than the outer layers ; at least m a phosphatic 
calculus examined by Morin, the nucleus contained only one-tenth while 
the shell contained seven-tenths of animal matter. 

Finally, we must not overlook the observations made by Dr. Bence 
Jones — that all calculi, while retained in the bladder, are permeated by 
moisture. This fact is of groat importance in several points of view. 

The chemical constituents of calculi may be conveniently divided into 
two classes, the first containing those which sometimes form entire cal- 
culi in a nearly pure state; the second, those which may be viewed as 
adventitious constituents. 

A, — Forming entire Calculi or Lamince. 

1. Uric acid. 

2. Uric or Xanthic Oxide. 
8. Urato of Ainmoma. 

4. Cj'stic Oxide, or Cystine. 

5. Aratnoniaco-Magnesian Phosphate. 

6. Oxalate of Lime. 

7. Pliosphate of Lime. 

8. CarbonaU) of Lime. 

0. Mixed Phosphate of Lime, and Phosphate of Magnesia and Ammonia. 

To these must now be added uro-stealith and indigo. 



' G1068, loc. cit., p. 186. «Ibid., p. 186. 
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B, — Existing in smaU quaniitiea (uaodated with the preceding. 

10. Urate of Potass. 

11. ** *• Soda. 

12. ** " Lime. 

18. *' *' Magnesia. 

14. Organic matter, fat, extractive albumen, vesical mucus, blood. 

15. Carbonate of Magnesia. 

16. SiUca. 

17. Oxide of Iron (?) 

18. Phosphate of Iron (?) 

19. Clay Mica. 

The following method of examining calculi is that recommended by 
Loebisch;* it appears to fulfil every requirement. 

With a fine siiw the calculus is to be carefully divided into two parts, 
as neai'ly as possible through its centre; the layers^ visible to the naked 
eye, are to be separated from each other, and each distinct layer is to be 
subjected to the following tests: 

A small quantity is to be reduced to powder and exposed to a red 
heat on platinum foil; it will be either entirely or partially consumed. 

I. The concretions which are entirely destroyed by heat contain only 
organic matters, and may be composed of: — uric acid, urate of ammonia; 
in rare cases, of cystine or xanthine; in still rarer cases, of protein sub- 
stances and uro-stealith. 

In order to distinguish these substances from each other, a small 
quantity of the powder is placed in a porcelain dish, dilute nitric acid is 
added, and heat carefully applied until evaporation has taken place. 
The result is: — 

(a) A reddish yellow color. When cold a drop of liquor ammonias is 
to be added, a beautiful purple red color (murexide) is obtained. The 
stone contains uric acid. 

A second portion of the powder is boiled with liquor potasses; a strong 
odor of ammonia is developed, moistened turmeric paper exposed to the 
vapor becomes brown; a glass rod moistened with hydrochloric acid and 
similarly exposed, ^ives off white fumes. The stone contains ammonia, 
and consists, therefore, of urate of ammonia. If this test for ammonia 
yields negative results, the calculus consists of uric acid alone. 

(b) Nitric acid and heat produce a lemon yellow color, which becomes 
reddish yellow when liquor potasssd is added, and yellowish red on heat- 
ing. The stone contains xanthine. 

(c) A reddish brown color. The powder is soluble in solution of 
ammonia and of carbonate of ammonia, and is precipitated from such 
solutions by the addition of acetic acid. Hexagonal plates are found to 
remain after evaporating the ammoniacal solution. The calculus con- 
tains cystine. 

(d) The calculus shows no trace of crystallization, is insoluble in 
water, ether, and alcohol, but soluble in solution of caustic potash, and 
precipitablo from this by acids. On the addition of acetic acid, it swells 
up; it is soluble in boiling nitric acid; when burnt, it gives off the odor 
of burnt horn; such a calculus is composed of protein substances. 

^e) The calculus, when recent, is soft and elastic. On being dried, 
it diminishes in size and becomes hard. Warmth causes it again to 
become soft; on heating, it melts, swells, and gives off a very strong odor, 

* Anleitung zur Ham- Analyse, von Dr. W. F. Loebisch, Wien, 1878, p. 221. 
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which reaemblca that of a. mixture of shellac a»tl benzoin. It is readiQ_ 
eolable in other, the Hinorphous residue of which solutiou after evaporation' 
becomes of a violet color when exposed to heat. The calculus ia also 
readily soluble in warm caustic alkalies, forming a soapy solution. Nitric 
acid dissolves it with a slight evolution of gas, but without chao^ug it« 
color; the residuum becomes of a dark jelTow color on the addition of 
alkalies. The calculus ia composed of uro-atealith. 

II. The calculi which, on being heated on platinum foil, leave behind 
them a more or less considerable residue, contain organic as well as inor- 
ganic substances. Aa an organic aubatauce, uric aoid is generally pres- 
ent, and is often accompanied by urates; oxalate and carbonate of lime 
may also be present. If the presence of uric acid has been demouBtrated 
by the murexide test, it remains to discover the base with which it is 
connected. 

(a) A quantity of the pulverized calculus is boiled with diatilled 
water, and the solution is filtered while hot; the urates, soluble in hot 
water, are contained in the liltrate, from which they are precipitated 
on cooling. 

To determine the base with which the uric acid is connected, the fil- 
trate ia evaporated and exposed to a red beat; the ashes contain the fixed 
alkalies. 

A portion of the ash is exposed on platinnm foil to the colorless fiame 
of a Bunsen's burner; a yellow coloration of the fiumo indicataaaoda, 
while a violet color indicates potash. (Indigo solution or chlcride of 
platinum may also bo used as tests.) 

If the uric acid is compounded with magnesia and lime, these remain 
behind in the state of carbonate if the residue be not too strongly heated. 

To separate these bases, the heated powder ia dissolved in dilute 
hydrochloric acid. The clear solution is neutralized with ammonia, and 
the precipitate is dissolved with a few drops of acetic acid. 

Oxalate of ammonia being added, oxalate of lime is precipitated. The 
mixture is then filtered, and phosphate of aoda and ammonia are added 
to tlic filtrate; the magneaia separates itself as a crystalline precipitate of 
phosphate of ammonia and magnesia. 

(o) If, on applying the preliminary tests, nitric acid and ammonia, no 
uric acid reaction he manifested, the calculus may contain either oxalate 
or carbonate of lime, 

A portion of the calculus is not affected by acetic acid, hat disaolved 
by the mineral acids without the disengagement of gas, and precipitated 
by ammonia. On exposure to a red heat, the fragment blackens, owing 
to the combustion of the organic materials, bat on further exposure to 
heat, the residue soon becomes white. This latter is alkaline, and effer^ 
vcscea with acids; a calculus thus acted upon is composed of oxalate of 
lime. 

The fragment, on being heated, glows with an intense white light; 
previous to the applfcation of heat, effervesces with acids, and is pre- 
cipitated from the neutralized solntion by oxalate of ammonia. Such|^^H 
calculus is composed of carbonate of lime. >^^| 

(r) The fragment, on being heated, gives off the odor of ammonii^^^| 

I and in a still more marked manner when warmed with a solution of pM^^H 

ash; it is soluble in acetic acid without eServescence, and from thisaolo- 
tion is precipitated in a crystalline form on the addition of ammonia. 
On being heated, the fragment fuses into a white enamel-like maas. 
The calculus is composed of phosphate of ammonia and magnesia. ^^m 

L 1 
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{d) The fragment does not effenresce with acids either before or after 
exposure to a red heat; the residue is white, and precipitable from its 
solution in acids by ammonia. When dissolved in acetic acid and oxal- 
ate of ammonia is added, oxalate of lime is precipitated. The calculus 
is composed of basic phosphate of lime. 

To distinguish between calculi which contain both the ammoniaco- 
magnesian phosphate and the basic phosphate of lime, we must test for 
the lime and ma^esia in the way described in II. a. 

(e) Calculi of neutral phosphate of lime occur but very rarely. 
According to J. Yogel, however, neutral phosphate of lime is often seen 
in the form of gravel, and, on a superficial examination, regarded as uric 
acid and treat^ with alkaline mineral waters which cannot fail to act 
injuriously under such circumstances. 

We now proceed to a more detailed description of the several recog- 
nized species of urinary calculi. These have been arranged in the follow- 
ing order ; and in treating of each the method of examining their 
chemical constituents will be explained : — 

1. Uric or lithic acid. 

2. Urate or Uthate of ammonia. 
8. Uric oxide, or xanthine. 

4. Oxalate of lime. 

5. Phosphate of lime. 

6. Phosphate of magnesia and ammonia. 

7. Mixed phosphates, or fusible calculus. 

8. Carbonate of lime. 

9. Alternating calculus. 

10. Cystine or cystic oxide. 

11. Fibrinous cuculus. 

12. Uro-j9tealith 

13. Indigo. 

14. Prostatic calculi and concretions. 

Uric Acid Calculus. — Uric acid is by far the most frequent constitu* 
ent of urinary calculi, either alone or in combination with oases, as urat« 
of ammonia, lime, etc. The calculi consistiuj; of uric acid alone, or 
merely in a state of mixture with a small quantity of colorin^matter, are 
more common than those of any other single constituent. TThe relative 
number of pure uric acid calculi in the Museum of the Royal Colle£pB of 
Surgeons is one-third of the whole collection ; in that of St. Bartholo- 
mew's Hospital, 1 : 11^ ; in Guy's Hospital, 1 : 6 ; in the Norwich Hos- 
pital, 1:4; in Swabia, 1:11^; and in Copenhagen, 1 : 5. The general 
average deduced by Dr. Prout from these aata is nearly 1 : 6^. 

The relative proportions of those composed chiefi^r of uric acid mixed 
with urate of ammonia, and of urate of ammonia with minute propor- 
tions of urate and oxalate of lime and phosphates is in St. Bartholomew's 
as 1 : 7 ; in Guy's Hospital, 1 : 4 ; in the Norwich Hospital, 1 : li ; in 
the Manchester Hospital, 1 : 2^ ; in the Bristol Hospital, 1 : 3 ; in Swabia, 
1 : 10 ; and in Copenhagen, 1 : 4^ ; giving a general proportion of 1 : 3i. 
If the calculi be included in which the nucleus is formed of lithic acia, 
we have the following as the proportions in these collections : in the 
Boyal College of Surgeons, 1 : 1.4 ; in St. Bartholomew's Hospital, 1:1}; 
in Guy's Hospital, 1:4; in the Norwich Hospital, 1 : 1^ ; m the Man- 
chester Hospital as 1 : If ; in Swabia, I : H ; in Copenhagen, 1:1^; in 
the various collections examined by Dr. Ultzmann 1 : It ; the average 
proportion being 1 : 1^. The proportion of calculi into which uric acid 
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enters in larger or Emaller proportions as one of tho constitnents in 
collection of the College of Surgeons, is to the whole numbers as 1 : 1,36. 

Of the 600 culctili examined by Fourcroy 500 were compoaeil of nric 
acid. Of 374 cukmli in the Museum of (Juy's Hospital, examined by Dr. 
Golding Bird, 209 showed nuclei confiisting of uric acid or urates. Of 
545 calculi in Eevei-al collections in Vienna, examined by Dr. TJltzmanu 
441 (or 80.9 per cent.) contained nuclei consisting of uric acid. In 
alluding to nuclei in another place the number of calculi examined by 
Di', Bird was stated to be 213, but duplicate specimens were excluded 
from that estimate. 

Two varieties of the nric acid calculus have been obserTed ; the one 
consisting of those in which the nric acid is deposited in more or less 
distinct concentric layers, giving the section of tne calculus a laminated 
ajipearancc; while in the other variety the acid is deposited in a confused 
mass of crystalline or amorphous gntius; but these appeiu'ances are often 
mixed with or pass into each other. 

The laminated uric acid calculus shows, on section, a series of eon- 
centric circles; a serai-crystalline and compact structure; its surface is 
generally smooth, but sometimes granular or eveu finely tubercnlated, 
but if so the tubercles are smooth and polished. Wnen broken, it 
separates into angular fragments whose surtate is fibrous, as if it were 
composed of crystalline fibres radiating from the centre to tho circum- 
ference. The fracture occurs both in tho direction of the radiating 
fibres and of tho concentric layers. The fractured surfaoe of the more 
compact calculi has a vitreous lustre. 

The calculi in which no lanuille arc seen, either consist of an aggre- 
gation of Iurg;e crystiilline grains firmly adherent to each other, and pre- 
senting a radiated appearance, or they have a porous and eurth^' structure 
as if formed of loosely-cohering fibres. These calculi are less regular, 
have a rough surface, a granular and nnsymmetrical fracture, and are 
most frequent in the kidneys. Tho nucleus of the laminated variety 
frequently presents this character. This form of calculus is more liable 
than the compact laminated variety to spontaneous fracture in the blad- 
der. Calculi are sometimes seen which present cracks in the direction 
of the radiating fibres, indicating that the manner in which this curiouB 

Jihenomenon occurs probably depends upon some unequal density in 
.eposits. 

Tho color of the uric acid calcnlus varies from pure white to a d( 
brownish red. The exact nature of tho coloriug matter, which exit 
only in a small proportion in tlio deepest coloi'ed specimens, is uncertain, 
but it probably is of the same character as the coloring matter of the 
nrine, so often seen in the crystals of nric acid, known as the red sand 
deposit. These calculi are usually of a flattened oval shajie, and possess 
considerable hardness. They vary in weight, from a few grains to sev- 
eral ounces. One of the largest on record was removed by Sir James 
Paget. ' It weighed ozs. 1 drachm, and was 4 inches in length, 3^ in 
width, and S^ inches thick. It was oval in shape, and its surface 
smooth and hard. The symptoms had existed for twenty-three yc 
The stone was removed by the lateral ojieration. 

There is another sub-variety of the uric acid calculus which is verj 
common, especially iu gouty persons. It is known as the pisiform cat 
culus. This torm'is stildom solitary; many may exist at the same time in 

' Lancet, vol. i., 1863. p. IBS. ■ 
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the bladder, and some may be voided by the urethra. These calculi are 
rarely larger than a common bean or large pea; they have an irregular 
angular shape produced by attrition against one another, are crystalline 
at the centre, laminated near the surface, and often coated with a thin 
layer of urate of ammonia. 

The specific gravity of the uric acid calculus is usually from 1.5 to 
1.786; but specimens have been observed in which the density was so low 
as 1.276. 

Uric acid, when quite pure, is white, very sparingly soluble in water, 
one part of the acid requiring about 15,000 parts of cold, and 1,932 parts 
of boiling water to bring it into solution, from which it is again depos- 
ited in the form of a granular powder composed of minute crystals of 
variable form. 

It is absolutely insoluble in alcohol or ether, but dissolves very readily 
in solutions of caustic potash or soda, especially when heated; in phos- 
phate and biborate of soda, and in weak solutions of the carbonates of 
potash and soda, and is precipitated from these solutions by acids. Nitric 
acid dissolves it with effervescence, the uric acid is decomposed, and equal 
volumes of carbonic acid and nitrogen are evolved. Sulphuric and 
hydrochloric acids do not affect it. When heated, it blackens and is 
graduallj^ consumed, leaving no ash if perfectly pure. Uric acid is a 
feeble acid, but combines with bases and forms salts with them. The 
alkaline urates are sparingly soluble, but very much more so than the 
pure acid. Urate of potash dissolves in 140 parts of cold, and 85 of boil- 
ing water, according to Liebig, but Berzelius states that it requires no 
less than 480 of cold water for solution. Urate of soda, which forms the 
gouty concretions known as chalk-stones, is much less soluble than the 
corresponding salt of potash, reauiring 372 parts of cold, and 124 parts 
of boiling water for solution. Urate of lime, small proportions of which 
exist in manv calculi, forms shining white plates or needles, readily 
soluble in boiling water, but deposited from it as the solution cools. 

Uric acid calculi are readily distinguished by a simple chemical 
analysis. When a fragment is heated to redness on a slip of met^l, it 
blackens and gradually consumes, yielding hydrocyanate and carbonate 
of ammonia, and a small white ash remains, which is found to be pure 
lime produced by the presence of minute proportions of oxalate or urate 
of lime in the calculus. When reduced to powder, and heated with 
liquor notassce, the calculus readily dissolves, yielding a clear solution 
from which a white precipitate is thrown down by the addition of hydro- 
chloric, nitric, or acetic acid. The precipitate is at first pulverulent, and 
very bulky, but on being allowed to stand in the solution for a short time 
It contracts very much in bulk and becomes granular. In this state, it is 
composed of minute crystals of uric acid readily discoverable by the 
microscope. It has been stated that uric acid calculi, of moderate size, are 
dissolved in two days by an alkaline solution sufficiently weak to be borne 
in the mouth without inconvenience. 

Another and striking test is the action of nitric acid on the calculus. 
A small portion of the powder is to be placed in a watch-glass or evaporat- 
ing dish, and a few drops of nitric acid poured on it; the uric acid dis- 
soivea with effervescence; it is then gently heated over a spirit lamp until 
the greater part of the acid is driven off and the liquid dries into a yellow- 
ish-red residue. This latter, when cool, is touched with a rod dipped in 
liauor ammonias, when a bright violet hue (murexide) is immediately de- 
veloped. This reaction is perfectly characteristic of uric acid. 
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The other ettbetancee fonnd in nric acid calcnli are animal 
coloring matter, urate of lime, urate of ammonia, urate of soda a 
traces of the inorganic salts of the urine. 

Urate of Ammonia C'aicutug. — Galcnli composed of nnmised unte ctM 
ammonia are comparativelyrare on acconntof its solability, forming onlj 
1 in 500 in the collection of the College of Snrgeons. In Gar's HospitJU- 
Mngeum according to Mr. Bryant, there are only 7 snch calcoli oat of 394 
specimens. This calculus was disoovered by Fonrcroy and Vauquelin in 
1798, but its nature was more satisfactorily demonstrated by Dr. Front in 
1823. Calcali composed entirely of urate of ammonia seldom exceed an 
inch in diameter, are flattened, ovoid, smooth, of a brownish-gray or 
clay-color, with frequently a tinge of green. These calculi are usnaUy 
compiict, earthy, and very brittle; they consist of thin consecnti?e lairen 
soclosely applied to each other as to appear homogeneous, but the laniuue 
are easily Eepamt«^ They are almost peculiar to childhood, eeldon if 
ever occurring after puberty, and their formation is accompanied by CTeat 
coDstitntional disturbance and irritability. They have, howerer, i)een 
removed from adults. The Guy's Hospital Museum contains a remark- 
able collectioQ of 142 calculi which Sir A- Cooper removed from the blad- 
der of one patient; these calculi are all cubic iu form, rounded at the 
edges and angles, and of the color of pipe-clay. A remarkable fact con- 
nected with this case is, that the patient had subsequently another cal- 
culus, of a different nature from these. Dr. Roberts believes that the 
calculi described by Prout as consisting of urate of ammonia were in all 
probability nothing more than fawn-colored uric acid. 

Urate of ammonia is a common deposit from urine when that fluid 
haa an acid reaction, and usually carries down with it a greater or lees 

Eroportion of coloring matter, which gives it a yellow or brown tinge. 
a a pure state this salt is perfectly white; it is much more soluble in 
water thau uric ncid; it requires, according to Liebig, 1,727 parts of cold, 
and 243 of boiling water for solution, and when the latter solution cools 
the greater part of the salt is deposited in microscopic acicular crystals. 
The presence of chloride of sodium in the liquid, in the proportion of 
2.5 to 1000, enables it to take up more than double the quantity of tb« 
salt, and it is no longer deposited by cooling or evaporation in the crystal- 
line, but iu the peculiar amorphous condition in which it is ordioarilj 
deposited from urine. 

The calculus decrepitates when exposed to the blow-pipe, and coobqiow 
much in the same manner as the uric acid calculus; the remaining ash is, 
however, more copious, and consists either of pure lime or lime mixed 
with phosphates. The presence of ammonia is shown by heating a small 
quantity of the powder with liquor potassie, when ammonia is disengaged 
in abundance, which may be detected by its odor, and by holding a rod 
moistened with hydrochloric acid over the liquid; or the ammonia may 
be determined by heating the calculus with hydrochloric acid, which com- 
bines with the aoimonia. forming hydrochlorate of ammonia; this may be 
afterwards precipitated by bichloride of platinum with the usual precan- 
tioQB. The uric acid is readily precipitated from the solution in canstic 
potash by either of the stronger acids. 

On account of the more ready solability of urate of ammonia, it maj 
be separated from uric acid in cases where it exists in small proportions, 
by boiling the finely powdered c&lculua in water, pouring oS the hot 
solution, and allowing it to cool, when the urate of ammonia is deposited 
either in small stellate crystals or in an amorphous condition. 
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Urate of ammonia is often associated with oxalate of lime in calculi ; 
in fact, the oxidate of lime diathesis is frequently preceded by a condition 
of the urine which favors the deposit of urate of ammonia, so that the 
nucleus is perhaps formed of urate of ammonia, while the succeeding 
layers are a mixture of these salts. These calculi often contain a smaU 
quantity of urate of lime. The nucleus presents the character of urate 
of ammonia, decrepitating -violently when heated, whereas the exterior 
layers are proved to contain both these salts by the tests already indicated 
for urate of ammonia, and those which will be given in the description 
of the oxalate of lime calculus. Urate of ammonia is also frequently 
associated with the earthy phosphates, either as a nucleus or in alternate 
layers or mixed in various proportions with the other constituents. 

Some chemists regard ihe urate concretions as consisting mainly of 
urate of soda, and much confusion still exists with regard to their exact 
nature. The view most commonly adopted in Germany is that the late- 
ritious deposit, so often seen in urme, and found to be amorphous under 
the microscope, is composed of uric acid combined with soda, while urate 
of ammonia is often found in ammoniacal urine, mixed with the earthy 
phosphates. This latter salt assumes a spherical or globular shape, witn 
short or long projections. Dr. Boberts, on the other nand, considers that 
the lateritious deposit is composed of mixed urates, or uric acid combined 
with several bases — ^potash, soda, ammonia and lime — sometimes one base 
and sometimes another preponderating. The spiny crystals which are 
often deposited spontaneously from the urine of children. Dr. Roberts 
believes to be urate of soda. The distinguishing feature of this form of 
the salt is that it is precipiteted within the urinary passages. '^ The 
spiny crystals irritate the mucous membrane of the bladder or urethra ; 
and the latter canal may even be blocked up by impaction of masses of 
the deposit. It may also form a nucleus around wnich calculus matter 
may hereafter aggregate. The Rreat comparative frequency of vesical 
calculi in children is not improbably owing te the occurrence of this de- 
posit in the numerous fugitive feorile attacks to which children are 
subject." * We shall refer te these remarks in the chapter on the ** Causes 
of Stene." 

Xanthine, Xanthic or Uric Oxide Calculus, — This calculus is more 
rare than any other, only seven specimens having been discovered. It 
was first described by Marcet, who ascerteined the properties of this 
curious substance, which in composition differs from uric acid only in 
conteining one equivalent of oxygen less than the acid. The specimen 
examined by Marcet no lon^r existe, it weighed eight ounces. Some 
minute specimens were examined by Lauder ; but one calculus weighing 
338 grains, and about the size of a small hen's egg was extracted by 
I^ngenbeck, and examined by Liebig ; another is mentioned by Dulk. 
The Museum of Guy's Hospital possesses a fragment of the calculus 
extracted by Lan^enbeck. A fifth specimen was discovered by Mr. 
Taylor, in 1866, in the Museum of the Boyal College of Surgeons.' 
This calculus (of which the College possesses only half) when entire 
weighed 90 ^ains, and was given te Mr. Bransby Cooper by a surgeon 
in the East Sidia Company's Service. It had been extracted from the 
bladder of a Mussulman child, four years of age, and was suppoi^ te 
consist of uric acid, urate of ammonia, oxalate of lime, and eartny phos- 
phates. Mr. Taylor, however, discovered that it was composed of nearly 

> Roberts, loc. cit., p. 73. *Pftth. Soo. Trans., xiz. 975. 
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pore xanthine. It is mode up of three concentric larers, doselj iggre- 
gated, so that its cat surface presents a compiict texture. It breaks witli 
a conchoidal fracture^ Its section possesses a pecnliar fiesh-colond or 
cinnamon tint ; it has a yellow nucleus iu irhich no trace of nric acid 
can be detected. Ita external enrface is slightly rough, and of a light 
brown or coffee color, Mr, Tajlor has examined several nric acid calculi, 
which from their external appearance nught be supposed to contain 
xantliine, but hitherto without eaccess. Two other cases bare been re- 
cently reported. One of these occnrred to Mr. Fleming, of Dublin. 
The calculus was somewhat larger than a garden pea, ana was paned 
spontaueonslv. ' In the other and la^t recorded instance, I>r. Gaillard 
remored a xanthine calculus from the bladder of a boy aged 13. It wia 
of a brick-red color ; nearly 2 inches in length, and weighed aboot 
350 grains,' 

These calculi are of a li^ht or cinnamon-brown color external] r, and 
of a brownish flesh color in the interior ; their snrface is smooth and 
polished : they are compact, but conEist of concentric layers eanlf ado- 
rable, without fibrous radiations or crvstalline structure, and they UBome 
a waxy lustre when rubbed or scraped. In point of bardneea Utej t«- 
sembie calcnli of nrio acid. 

Xanthine is soluble in liquor potasss?, from which it is precipitated 
by acids aa a white powder, which becomes light yellow by dryinjg, and 
acquires a rcsinotis lustre by gentle friction. It differs from one aai 
by dissolving slowly without effervescence in nitric acid, and the solution, 
when evaporated to dryness, yields a residue of a brilliant lemoD-yellow 
color, partially soUible In water. This residue dissolves in liquid «nmo- 
nia, forming a reddish yellow solution. The same effects are produced 
when the xanthine is mixed with a considerable proportion of uric acid ; 
indeed, its presence appears to prevent the formation of the violet color 
produced by the successive action of nitric acid and ammonia on uric 
acid, changing the color to a brick-red. Xanthine and uric acid are 
equally soluble in strong sutphurio acid, but tlie latter is precipitated by 
the addition of water, while the former is retained in solution, and on 
III is difference the.process for separating these substances is founded. 

After dilution of the snlphunc acid solution, the precipitated nric acid 
is separated, and the xanthine may be removed by saturating with aiiutu>' 
^a, evaporating to dryness, and dissolving the sulphate of ammonia with 
Water. Xanthine is also soluble in warm hydrochloric acid, and the 
hvdrochlorate thus produced presents characteristic crystalline forms. 
I'he solutions of xanthine in caustic alkalies are not precipitated by 
bydrochlorate of ammonia, which throws down nric acid. Caustic alka- 
lies and alkaline carbonates dissolve xanthine, and it is more soluble in 
liquid ammonia than urlo acid. Xanthine gives out a pecnliar odor 
when burned, differing from thut emitted by uric acid or cystine, and, 
nnlike uric acid, it yieldB no urea by destructive distillation. By these 
characters this rare calculus mar be distluguisbed from uric acid concre- 
tion^ which it resembles very closely. 

Oxalate cf Lime Calculus. — Considerable difference occurs in the 
relative numoers of these calculi in different collections. The proportion 

ihk Uosenm of the College of Surgeons, of calculi entirely oompowd 
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of this salty is as 1 : 20 ; in St. Bartholomew's^ as 1 : 15 ; and in Gny's 
Hospital^ as 1 : 14^; but when those with a nucleus of uric acid or urates 
are included, the proportion is increased, in the collection of the College 
of Surgeons, to 1 : 3^. If all the calculi could be taken in which oxalate 
of lime exists in any amount, then the proportion is, according to Dr. 
Prout, in the museum of St. Bartholomew's Hospital, 1 : 4f ; in Guy's, 
1 : 4 ;* in Norwich, 1 : 7i ; Manchester, 1 : 41 ; Bristol, 1 : 3J ; Swabia, 
1 : 27 ; and Copenhagen, 1 : 2^. The average proportion in all these 
collections is 1 : 4^. Dr. Ultzmann's statistics yield the same results. 
Out of 545 calculi examined by him, 130 contained oxalate of lime. In 
India, as already observed, calculi composed of this substance are far 
more common. 

It would seem, from the foregoing statements, that the oxalate of 
lime calculus is rarely pure, but is generally associated with urate of 
ammonia, uric acid, urate and carbonate of lime, coloring matter, and 
blood. 

The oxalate of lime calculus has been long known under the name 
of mulberry calculus, so called from the tuberculated surface it usuallj 
presents, which gives it somewhat the appearance of that fruit. This 
calculus has usually a rounded shape; the color of its surface varies from 
gray to dark brown or almost black. The internal structure, when ex- 
posed by section, is imperfectly lamellated, the consecutive layers form- 
ing waving lines, and its color is such as to give the surface oi the sec- 
tion a strong resemblance to knotted heart of oak, varying from white 
to bnght yellow, yellowish-brown, or dark green. The structure is very 
compact and hard. The tubercles when divided appear to consist of 
stellate or acicular needles, arranged perpendicularly to the surface, and 
owing to the tendency of oxalate of lime to form nodular masses, it is by 
no means improbable that the whole calculus is made up of such nodules. 
Three other varieties of the oxalate of lime calculus exist; one of these 
is crystalline throughout, its surface studded with brilliant crystals of 
the oxalate in acute-angled octahedra, and these are nearly pure oxalate 
of lime. 

Mr. Poland reports a case in which an oxalate of lime calculus crum- 
bled to pieces immediately after extraction, a circumstance which was 
due to the absence of any binding material, there being no trace of ani- 
mal matter.' He also mentions a second variety of this kind of calculus. 
**This," he says, "is of a milk-white color, possesses a highly polished 
surface, is of extreme rarity, and is generally, if not always, found in the 
kidney; its external surface presents no crystals, but is perfectly smooth, 
though it may be spinous." In the Museum of the Norfolk and N'or- 
wich Hospital are three specimens, one of which was found in a kidney 
after death, and the others were passed spontaneously. Mr. Williams, 
formerly House Surgeon to the Hospital in question, believes that the 
white color of this variety of calculus is due to the fact that it is met 
with only in the kidney, and does not lie continuously in urine. He 

i)oints out that the tuliierculated form of calculus, from its roughness, 
ar more frequently than any other variety, causes the mucous membrane 
of the bladder to pour out blood, and that it is the coloring matter of 
the blood contained in the urine which gives to the ordinary oxalate of 
lime calculus its }>cculiar brown color. 



* In Guy*8 Hospital Museum the numj)er of calculi containin/^ more or less of 

B Dr. G. " 
p. 1024. 
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The other form consists of small rounded masses, with a smooth poi> 
ished surface, known as the hemp-seed calculi. These generally exist in 
considerable numbers. They are occasionally crystalline at the centre, 
and laminated towards the surface; but the lamince are so fine as to pt 
the section almost a compact appearance. They are composed of mixed 
oxalate and phosphate of lime m variable proportions. 

Oxalate of lime calculi are, as a general rule, extremely hard, and 
when crushed by the lithotrite break into sharp angular fragments. 
They seldom attain any great size. The nucleus is often composed of 
uric acid; this was the case in 124 cases out of 130 oxalate of lime calculi 
examined by Dr. Ultzmann. Conversely (though this is much more 
nirely met with) a uric acid stone may have a nucleus of oxalate of lime. 
This occurred in 15 out of 208 such calculi mentioned by the same ob- 
server. Calculi, however, are often composed of alternate layers of oxa- 
late of lime and uric acid. The urine is always acid during the formation 
of oxalate of lime calculi, but as a result of irritation of tne bladder, the 
urine may become alkaline, and then phosphates are apt to be deposited 
on the pre-existing calculus. 

The oxalate of lime calculus is distinguished from other calculi hs 
swelling when heated on platinum foil, or in the blow-pipe flame, and 
leaving a copious white ash, which is either caustic lime, or a mixture of 
quicklime and carbonate of lime, according to the intensity and duration 
of the heat; but usually the latter. This ash exhibits an alkaline rea^ 
tion with moistened turmeric or reddened litmus paper, turning the 
former brown, and restoring the blue color of the litmus-* it is sduUe 
with effervescence in hydrochloric acid, and the solution gives no preci- 

f)itate when saturated with ammonia, but a copious white deposit of oxa- 
ate of lime on the addition of oxalate of ammonia. The calculus itself 
is insoluble in acetic, but soluble with the aid of heat and pulverization 
in moderately strong nitric and hydrochloric acids, without effervescence, 
and the latter solution yields a white precipitate with excess of ammonia. 
Caustic potjish has little or no action on this calculus, but when it is re- 
duced to a line powder, and boiled for some time with a solution of car- 
bonate of potash, mutual decomposition ensues, and oxalate of potash and 
carbonate of lime are produced. If the liouid be then filtered, the carbon- 
ate of lime remains on the filter, which must be washed, and bein*' 
heated to dull redness indicates the quantity of lime. Acetate of lead is 
now added to the pellucid solution until it ceases to give any further 
precipitate; oxalate with carbonate of lead are thrown down, collected on 
a filter, well washed, suspended in water, and a current of sulphuretted 
hydrogen passed through the liquid until the whole of the lead is con- 
verted into sulphuret; the liquid, again filtered and evaporated vields 
crystals of pure oxalic acid. 

This calculus is distinguished from phosphate of lime or ammoniaco- 
magnesian phosphate by its insolubilitv m acetic and dilute hydro- 
chloric acids, and the alkaline reaction of the ash on moistened turmeric 
paper. When oxalate of lime and phosphates exist in the same calculus 
they may be separated by dissolving the calculus in strong hydrochloric 
acid, precipitating by ammonia, and digesting the residue in acetic acid, 
which dissolves the phosphates, but leaves the oxalate untouched. 
Acetic acid will separate tne urate from the oxalate by dissolving the 
former. 

PAosvhcUe of Lime Calculus. — Calculi of pure phosphate of lime are 
rare. Tney were first described by Dr. Wollaston in the ** Philosophical 
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Ti-ansactions '* for 1797. There are two varieties, the one evidentlv of 
renaly the other of vesical origin. Although entire calculi of pure phos- 
phate of lime are uncommon, this substance is often found nearly pure 
m the laminsB of alternating calculi. 

Calculi of phosphate of Eme are stated by Dr. Prout to be in the i*atio 
of 1 : 32^ in the Museum of St. Bartholomew's Hospital; as 1 : 29 in 
Guy's; as 1 : 132f in Norwich; and 1 : 155 in that of the Bristol Hos- 
pital. The general ratio of these calculi to others is as 1 : 117. 

The calculi of renal origin are composed of the neutral phosphate of 
lime, those of vesical origin of phosphate of lime similar to tnat of bones, 
and are thence of ten called '^bone-earth calculi." The latter are more 
common than the former. 

Calculi of neutral phosphate of lime are usually pale brown with a 
smooth polished surface, regularly laminated, and the laminsd so slightly 
adherent as to be easily separable into concentric crusts. In some, radi- 
ating lines are seen in a direction perpendicular to the laminsB, as if the 
latter were composed of crystalline fibres. These calculi contain a con- 
siderable proportion of animal matter, which is precipitated from the 
alkaline urine with the phosphate of lime. When heated before the 
blow-pipe or on platinum foil in the flame of the spirit-lamp, thev char, 
give out the odor of burnt feathers, and leave a white ash which fuses at 
a higher temperature into an opaque globule. They are soluble in hy- 
drochloric and nitric acids, sparinglv so in acetic acid, and the phosphate 
of lime is precipitated in a white gelatinous form by the addition of alka- 
lies. Oxalate of ammonia throws down oxalate of lime when the solu- 
tion is nearlv or (^uite neutral. As the ammoniaco-ma^nesian phosphate 
is also readily fusible, it must be previously ascertained that none is pres- 
ent. 

Bone-earth is said by Simon never to occur unmixed in the form of a 
calculus; bat Dr. Taylor has described some specimens of vesical ori^n 
in the catalogue of the Museum of the College of Surgeons, as consisting 
entirely of this salt. These are in irregular masses resembling mortar, 
or a granular semi-crystalline powder, enveloped in a tenacious mucus. 
They are distinguished from the preceding by first charring, then leav- 
ing a bulky white ash which is inlusible before the blow-pipe. 

AmmoniacO'Magjwiian Phosphate Calculus. — This double salt, com- 
monly known as the ''triple phosphate," rarely forms an entire calculus, 
but is a vcrv common constituent of other calculi, either mixed with 
phosphate oi lime, as in the fusible calculus, or forming layers in alter- 
nating calculi. The proportion of calculi consisting^ of pure phosphate 
of magnesia and ammonia, in the collection of St. Bartholomew's, is as 
1 :129; in Guy's as 1 :43^; in the Bristol Hospital, 1 :218; in Copen- 
hagen, 1 : 19^. Three calculi of this salt exist in the Museum of the 
College of Surgeons, which gives the proportion in that collection as 
1 : 200. According to Mr. Bryant, Guy s Museum contains two calculi 
of this kind. One of these ''has no nucleus, but a central cavity lined 
with delicate crystals of triple phosphate resembling the crystals of quartz 
in the cavities of flints." Another preparation shows a '^ section of a 
large calculus of the kind on a nucleus of a tobacco-pipe." Mr. Bryant 
also mentions another instance, which occurred in the practice of Dr. 
Kitchener; a piece of broken catheter served as the nucleus for the cal- 
culus.' The general proportions in all the collections excluding that of 

* Bryant, Practioe of Surgery, voL ii., p. 85. 
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the College, U 1 : 126}. Amtnoniaco-magnesiaii phQEphate a » fr^ 
qnent deposit from alkalescent tirine, or healthy nrme which has been 
kept until rendered &tnmoniac:U by decomposition of its nre^ In saA 
nnne it is freqnentlr deposited as a vhite brilliant crrftalline powder. 
commonly designated white sand; bat it is nsuallT miied with more or 
lees phosphate of lime. 

Calculi of ammonisco-magneaian phosphate are generally white, OB- 
CTen, and ronghened by the projecting eummits of the crrstala, wbidi 
are transpareDt and brilliant in the fresh state, but become opaqne sod 
lose their loatre after keeping for some time. They are either not 
laminated or imperfectly so, are friable, and easDy riMQce to powder. 
But occasionally they are bard, compact, and laminated; exhibiting a 
semi-transparent crystalline fracture, which gires them the aspect of 
alabaster. They sometimes attain a great size. Dr. Thompson men- 
tions one which weighed nearly 2 lbs. 

Two distinct salts are found in these calculi; one of them, ihe neutral 
phosphate of magnesia and ammonia, crystallizing, according to Wolla- 
ston, in rectangnW prisms, the usual form bein^ the triaDgolar prisro. 
terminated by three or six-sided pyramids, which forms a film on the snr- 
face. or is deposited in urine that has become sllghily alkalescent, or ts 
throwndownby the addition of a small qaantity of ammonia The other, 
the bibasic phosphate, is deposited in stellated or foliated crystals, 
from strongly alkaline urine, or by adding a large excess of ammonia 
to healthy urine, and forma an iridescent pellicle on its Burface, osaallr 
mixed wiih phosphate of lime. These nilts do not exist natutallf in the 
urine; they are formed by the combination of ammonia, produced by the 
decomposition of urea, with the phosphate of magnesia, present in 
greater or smaller projmrtion in all urine. 

These calculi are recognized by giving off ammonia and watery vapor 
when heated in the blow-pipe flame, leaving a large residue of phoeplute 
of magnesia which fuses with difficulty into a white porous enameL If 
a small quantity of phosphate of lime be added, the fusion is more easy 
and complete. They are readily soluble in dilute acids, including acetic 
acid, and the original salt is precipitated by ammonia as a white crystal- 
line powder. ^Vnen treated with canstiit potash ammonia is erolTed. 

Fusible Calculus. — The calcnii commonly known by this nama con- 
sist of a mixture of phosphate of magnesia and ammonia, with phoephata 
of lime m very variable proportions. 

These calcnii bear a considerable proportion in all collections, beia^ 
in SL Bartholomew's, as 1:12; in Gars, 1:3^; in Norwich, 1:19; in 
Manchester, 1:8^; in Bristol, 1:12; in'Swabia, l:Ili; and in Copen- 
hagen, as 1:1H; according to Prout The relative number in the 
Museum of the Collie of Surgeons is 1: 13^. while that in all the collec- 
tions, excluding College Museum, is 1:1'H- 

Fusible calculi are white, gray, or dull yellow; they are more friable 
than any others, being sometimes so soft as to whiten the fingers liks 
cbalk wnen handled; these are not laminated. Others have di^inct 
l.imells with sparkling crystals of triple phosphate between them, which 
are BO slightly adherent as to be readily separated; others again are com- 
posed of crystals aggregated into a confused moss. The calcnii them- 
aelvea are usually globular or ovoid, but sometimes verv irregular in 
shape, being occasionally moulded to the cavity in wfiich they are 
foimed; they often attain a large size, and sometimes till the whole 
cavity of the bladder; in this case iropreseions of the folds of the mar "~ 
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membrane are visible on the surface, and when two or more exist in the 
bladder, they take a cubic or tetrahedral form. Excrescences composed 
of triple phosphate are sometimes found resembling pearls in texture. 
The ammoniaco-magnesian phosphate is most abundant in those which 
have a shining crys^ine texture, the phosphate of lime in the earthy 
and amorphous variety. The fusible calculus is found in all parts of the 
urinary organs, and in large cysts or cavities in the prostate gland. 

The earthy phosphates are, according to Mr. Taylor, rarely succeeded 
bv any other deposit; the only exceptions, that in the Museum of the 
College of Surgeons, being one in which layers of mixed phosphate exist 
in an oxalate of lime calculus, and one in St. Bartholomew's Hospital, 
in which a fusible calculus is surrounded by a layer of uric acid. 

The nucleus is often situated at a distance from the centre of these 
calculi. This was the case in a lar^e specimen removed by the late Mr. 
Southam, of Manchester.* The calculus weighed nearly 5 ozs., and its 
greatest circumference measured 8 ins. It contained at one extremity 
a small, round, alternating calculus (the nucleus), composed of uric acid 
and oxalate of lime. The recto- vesical operation was the one selected, 
and the patient made an excellent recovery. 

The deposition of tho mixed phosphates is due to the conversion of 
the urea into carbonate of ammonia, and the conseauent alkalinity of 
tho urine. The transformation of the urea is caused oy the presence of 
the ropy mucus which is abundantly secreted by the mucous membrane 
of the bladder in a state of catarrh. This latter condition, as a direct 
consequence of the presence of the foreign body, often occurs in cases of 
calculus, and hence it happens that concretions, especially if long 
retained in the bladder, become coated over with phosphatic incrusta- 
tions. So long as the urine remains acid, no deposit of phosphates takes 
Slace, but the change to an alkaline reaction is speedily followed by the 
eposit in question. Incrustations of the same character are often found 
covering foreign bodies of various Kinds that have been accidentally 
introduced into the bladder. The incrustation of phosphates commonly 
contains a large proportion of animal matter. 

The fusible calculus is characterized, as its nature implies, by giving 
off ammonia, and fusing readily before the blow-pipe into a grayish- white 
transparent, or semi-opaque ^lobe; and this when moistened does not 
yield an alkaline reaction with the turmeric paper. It is thus distin- 
guished from the oxalate of lime calculus. The two chief constituents 
may be roughly separated, and their relative proportions estimated, by 
digesting a portion of the calculus, previously reduced to fine powder, 
with very dilute ac^etic or sulphuric acid, which dissolves the ammoniaco- 
maraesian phosphate, leaving the phosphate of lime untouched. 

In a complete analysis of this calculus, fat and extractive matter must 
be first removed from the powdered calculus by ether and alcohol. The 
urates must be separated by repeated boiling in distilled water, in which 
they are soluble. The residue is next dissolved in hydrochloric acid, and 
if anything remain it is either uric acid or oxalate of lime. The nrio 
acid may be separated from the oxalate by liquor potasssB, and the latter 
recognized by the tests already described under the head of oxalate of 
lime calculus. 

If carbonate of lime be present, effervescence occurs during the solu- 
tion of the calculus in hydrochloric acid. In this case the mixed phos- 



* Med. Chirurg. Trans., vol. xlii, p. 427. 



214 THK BLADDSB AWn PR08TATK OI.AjrD. 

pharos are precipitated by ammonia, and to the filtered liquid oxilaie(^ 
ammonia is added to throw down the lime. The precipitated phoiphaw 
are next digested in strong acetic acid, which dissolyes the ammoniico- 
magnesian phosphate with a small proportion of the phosphate of lime. 
The lime is first precipitated by oxalate of ammonia^ and the phosphite 
of mngnesia, as ammoniaco-magnesian phosphate, by ammonia. Tb* 
animal matter, which resembles vesical mucus, is seen floating in the 
sohiiion of the calculus in hydrochloric acid, and may be senarated bv 
filtration. "^ ^ 

These salts may be readily detected by dissolWng a small fragment of 
the calculus in hydrochloric acid, precipitating by ammonia, and eiam- 
ining the precipitate under the microscope, when the triple phosphates 
i^etMi in the form of stellate crystals interspersed with the amorphoa 
granular phosphate of lime. 

f\irb'mate of Lime Calculus. — Calculi consisting of this salt, aseod- 
atod with only "a small proiwrtion of animal matter, are extremely ra.'e 
in the human subject, but common in herbivorous animals, in wlwBe 
concn^tions the carbonate of lime is usually mixed with carbonate of 
ma^esia: but carbonate of lime is often found in variable proportion in 
iho'oxaliito of lime and phosphatic calculi. BrugnateUi was tne first to 
rtvoguize this calculus: the specimen analyzed by him was about the size 




ui jj * J T> ^ 11 ..o ^ removed from the 

bladaor of a youna: man, and BrugnateUi 48 from a similar source and 
16, the size of a nut, from a woman. 

l>r. Rolvrts * has reix)rted the Ciiso of a gentleman from whose blad- 
der myriads of minute calculi of carbonate of lime were voided with the 
urine, whicli was animoniacal and contained a good deal of pus. Tlie 
lar^t of the calculi was about the size of a mustard seed but the 
majority were much smaller; they were mostly spherical in shape many 
nidely cubical or pyramidal, of a full amber color and finely transluceni. 
In some, tlio nucleus was an object resembling a glandular cell- in others, 
a prismatic crystal: in others, amorphous earthy-looking matter. Dr! 
RobtTts also refers to a case of Dr, Haldane's in which calculi identical 
in every ri\'?pei*t with those just described, were found in the kidney 
after death. 

Mr. Wagstaffe ' hiu? reported a similar case in whicli numerous calculi 
comiH>seii of carl>onato of lime, were found in the ri^ht kidnev. Some 
of these concretions were spherular in shape and lammated, and closely 
resembliHi those found in the prostjite. On the addition of dilute hydro- 
chloric acid a copious evolution of gas occurred, and an animal matrix, 
the 8]ui}M) of the original spherule, was left behind. 

Those calculi may be described as small — the largest not exceedinir 
the size of a largo almond, white or gray, but sometimes yellow brown, 
or red, and the surface dusted over with a white powder. The' concre- 
tion shows no cimcentric laminie, but irregular waved lines similar to 
those in the mullKTry calculus. The largest of the calculi in Mr. Smith's 
possession was so hard as to require the assistance of the lapidary's wheel 
to divide it, and wjis thou cajiaole of receiving a high polish. Others, 
passeil by the urethra, Are of a rounded and flattened form, and compact^ 
lamellar,* and of a light brown color. Carbonate of lime calculi are dis- 

« Robert*, Um\ oit., \\ 277. * Path. Soc. Trans., xix. 270. 
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tinguished by dissolving with effervescence in dilute hydrochloric acid, 
the solution yielding no precipitate with pure ammonia, but a copious 
white precipitate of oxalate of lime when oxalate of ammonia is aaded, 
and also a white precipitate of carbonate of lime, by the addition of alka- 
line carbonates. When such a calculus is placed in acetic acid and left 
for a few days, the mineral matter is dissolved, and the animal matter is 
left as a soft, light ball, preserving the stratified appearance of the 
original calculus, but with diminished translucency (Roberts), If phos- 
phate of lime be present in the calculus, it is precipitated from the solu- 
tion in hydrochloric acid bv ammonia. 

Alternating Calculi. — A very large proportion of the calculi formed 
in the human urinary apparatus are of this character, owing to the suc- 
cessive changes in the condition of the system, and that of the urinary 
secretion. These calculi exhibit a series of alternating layers, differing 
in chemical composition. They may be composed of two layers : e.g. a 
calculus may have a nucleus of uric acid, covered by a deposit of urate of 
ammonia, oxalate of lime, phosphate of lime, or mixed phosphates; or 
the nucleus may consist of oxalate of lime, followed bv uric acid, urate 
of ammonia, phosphate of lime or mixed phosphates. Other calculi have 
three layers; thus a nucleus of uric acid may be followed by deposit of 
oxalate of lime and mixed phosphates, or oxalate of lime and uric acid; 
or a nucleus of oxalate of lime may be covered bv uric acid and urate of 
ammonia, or a nucleus of mixed phosphates followed by phosphate of 
lime and mixed phosphates. Others, again, consist of four or even more 
layers; thus a nucleus of uricacid may beincrusted by urate of ammonia, 
uric acid, and urate of ammonia; or oxalate of lime may be followed by 
uric acid, oxalate of lime, phosphate of lime, etc. 

The proportion of alternating calculi of two layers to the whole col- 
lection, m St. Bartholomew's, is as 1 : 2J; in Norwich, 1 : 2); in Man- 
chester, 1 : 2j^; in Bristol, 1 : 3; in Swabia, 1:1^; and in Copenhagen, 
as 1 : 2^, giving a general proportion of 1 : 2). 

Those of three deposits are, in St. Bartholomew's, as 1 : 6; in Nor- 
wich, 1 : 6; in Manchester, 1 : 26f ; in Copenhagen, 1 : 4^, yielding a 
general average of 1 : 8^. 

Those of four deposits are stated to be, in the Norwich collection, as 
1 : 26f 

The deduction to be drawn from all these data is, that alternating 
calculi of all kinds form somewhat more than half of the whole. 

The order in which different deposits succeed each other in these 
calculi is of considerable interest, as elucidating the successive changes 
in the condition of the body, corresponding with the progress of the 
disease. Dr. Proul has calculated that oxalate of lime succeeds uric 
acid in the ratio of 1 : 15], whereas uric acid succeeds oxalate of lime in 
1 : 13/^; so that the alternation of these two substances is nearly equal, 
lie states that oxalate of lime follows urate of ammonia more frequently 
than uric acid, in the proportion of 1 : 9§, whereas urate of ammo- 
nia follows oxalate of lime m 1 : 38. Phosphates succeed uric acid in 
the ratio of 1 : 9^; the urate of ammonia, 1 : 12^; and oxalate of lime, 
1 : 7^; whereas only three instances occur in the museums already men- 
tioned in which phosphates are succeeded by uric acid or urate of 
ammonia, and oxalate of lime incrusts the phosphates only in the pro- 
I>ortion of 1 : 2531. The general ratio in which phosphates succeed 
other deposits in aU the collections is 1 : 4 A. From these results Dr. 
Prout educes the law, that in urinary calculi, a decided deposition of the 
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mixed phosphates is not followed by other deposits. The came of ^ 
predonunance of the mixed phosphites as an^^^S^al inySnl b 
been already explained. «"UHib i» 

Cystic Oxiite or Cystine Calculus.— This calculus is companrtiTdT 
rare. It was found only in four museums mentioned by Dr^ntii 
his work on urinary diseases, while the large collection of the CoC;? 
Surgeons contained, in 1849, only three specimenr Se ^n?K 

IL'T. '%'^'?> ^r>"^^' V'f • Tx^^ V'-- folding Bird's^SL^ 
the 374 calcui contained m Guy's Hospital Museum, the numierd 
cvstme calculi is set down as 11. M. Civiale, in the course of ffSeJ 
sive practice, had up to 1851 met with only 8 examples. Dr. UW 

Slli ii ""^'^'f "^Ti^' ^""^.^^ 545 specimens, ancf 2 others in which it 
formed the nucleus, the outer portion being composed of secondarv 
phosphates. But very few specimens exist in America. Dr Groa hi 
never met with a cystine calculus. The Lexinj^ton Collection contains 
but two specimens. In the Museum of Grant College Bombav acconi 
ingtoDr. Vandyke Carter, the proportion of cystine calculi "is .84 per 

Some years since, Dr J Risdon Bennett exhibited two specimens of 
cystine calculi to the Pathological Society. They were taken from the 
kidnevs of a female, one having been formed in each kidney, and were of 
considerable size. These calculi were surrounded by coa^lated blood, 
and were of an irregular figure, being moulded to the sh^>e of the dis- 
tended infundibula of the Kidney. The larger one measured 2 inches in 
length, and rather more than an inch in breadth at its larger extremitr* 
its weight was 204 grains. Of a very irregular form, it clo^ly resembled 
a piece of crystallized ginger, having a yellow, smooth, waxy appearance 
externally, and a cryvstalline cliaracter internally. The surface of one of 
its nodules was while, smooth, and polished apparently from friction. 
The smaller calculus was of a similar irregular form, but differed consid- 
erably in its general aspect. It measured l^ inches in length, and } inch 
in breadth, and weighed 116 grains. Its external surface, blackened bv 
dried blood, was rough, channelled, and presented the general appearanct 
of being worm-eaten; it was of much less densitv than the larger^e. It 
had, however, the same crystalline structure. Both calculi, on analysis 
were found to consist of i)ure cystine. ' ^ ^' 

Dr. Hanfield Jones exhibited another specimen of this calculus to the 
Harveian Society, m 1854. The patient, like the subject of Dr. Bennett's 
case, had been insane. The four calculi exhibited had come away spon- 
taneously, with very little pain, and some small, sand-like fragments 
were subscciuently discharged. The calculi cut easily, and their surfaces 
had a waxy lustre; they presented under the microscope crystalline 

Jn'isms of various sizes, generally much elongated and mixed witn rather 
atty epithelial scales. Ammonia dissolved the calculus completely 
leaving, on evaporation, hexagonal nlates and elongated prisms. 

Atanieetingof the Pathological Society, November 2d, 1875, Mr. Chris- 
topher Heath exhibitetl 1 9 s|>ecnnen8, all removed from one patient, a man 
aged 28. A large number of them were unquestionably imbedded in the 
prostate, and thoi-e wei-e ihroo larger ones in the bladder. These latter 
were i>eculiar in having a distinctly laminated structure, the outer layers 
being still pure cystine. 

It is remarkaiile that the disposition to the formation of these calcnli 
appears to be hereditary. Out of 22 cnp^y 10 <HXJurred in four families, 
and in 3 cases the subjects of the complainl wore brothers. 
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In a yery marked case, however, recently reported* by Dr. TJltzmann, 
a most careful examination failed to obtain any evidence of hereditary 
predisposition. The patient was a boy about three years of age, and a 
cystine calculus weighing nearly 80 grains was removed by the lateral 
operation. Symptoms of pyelitis were present at the time. The patient 
was under observation for two years afterwards, during which time he 
continued to suffer from cystinuria and pyelitis, the bladder remaining 
free from concretions. The symptoms pom ted to the presence of a ren^ 
calculus composed of cystine. Cystine calculi are originally formed in 
the kidneys, and not m the bladder. They therefore belong to the 
primary stone formation. They are not peculiar to the human body, a 
calculus of this kind having been found in the bladder of a dog. 

Cystine calculi are usually small, rounded, of a yellowish color, with 
a smooth, semi-transparent, and glistening surface. Sometimes, however, 
vesical calculi of cystine attain a weight of three or four ounces. They 
resemble those composed of ammoniaco-magnesian phosphate in general 
appearance, but are more compact in structure. They have a soft con- 
sistence; the section is confusedly crystalline and not laminated. The 
fracture exhibits a crystalline structure. The largest known calculus of 
this substance is in the museum of University College, London; it 
weighs 850 grains, and is formed of concentric semi-crystalline layers. 
Another specimen, weighing 740 grains, is in the museum of St. Bartholo- 
mew's Hospital. They are said, by Dr. Golding Bird, to undergo a 
change of color from yellowish-brown to a fine bluish-green when long 
kept and exposed to aaylight. Cystine calculi are much more friable 
than those of uric acid or oxalate of lime. Dr. Roberts mentions a case 
reported to him by Mr. Southam in which 90 grains of the fragments of 
a pure cystine calculus had been voided by a little girl after a single crush- 
ing. 

Cystine is not unfrequently found as a deposit in the urine, which 
then has a greenish-yellow apj)earance, a disagreeable odor, a neutral or 
slightly acid reaction. It rapidly becomes alkaline, and deposits cystine, 
or an oily film forms on the surface, consisting of cystine mixed usually 
with ammoniaco-magnesian phosphate, and at the same time uric acid 
and urea are sometimes more or less deficient in quantity.* Dr. Golding 
Bird obtained .340 of a grain from 1,000 grains of urine of sp. gr. 1.014. 

Cystine is remarkable for its solubility in a large number of menstrua. 
It is alike soluble in the mineral acids and in the caustic alkalies, and 
the solutions yield colorless granular crystals by spontaneous evaporation. 
It is sparingly soluble in pure water, and insoluble in alcohol, acetic, tar- 
taric and citric acids, and in solution of bicarbonate of ammonia. Dur- 
ing the evaporation of the solution in caustic ammonia, the ammonia 
escapes, the crystals of pure cystine are deposited either as hexahedral 
prisms or plates. From its alkaline solutions it is precipitated by acetic 
acid in the form of a white crystalline powder. Cystic oxide is remark- 
able for containing 26.58][)er cent, of sulphur, and it was ascertained 
that the large caldulus in University College yielded 19 per cent, of this 
fiiibstance. When heated cautiously on platinum foil, it is surrounded 
by a blue flame, which disappears on the application of a stronger heat, 

* Wiener MediziniBche Presae, July 2l8t, 1878. 

< Loebisch (Wiener Med. Jalirb., 1877, Liebig's Ann., 182) has pointed out that, 
inasmuch as cystine contains only one equivalent of nitrogen, the diminution in 
the uric acid and urea cannot be due to the removal of the nitrogenous elements 
by the cystine. 
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and at the Fame time it gives out ai)ecaliarly diAgnstingodoryrcaemUiii^ 
that t*f gtirlic. 

Those calculi are distinguished from all others, except those of xa&- 
thine, by their ready solubility in acids aud alkalies, especiaUy bj dit- 
8i>lving readily in liquid ammonia. They are best distinguished bydi^ 
solving a fragment in liquor ammoniad, and aliowin£^ the solution to 
ovajKu-ato 8i>ontaneously on a slip of glass. The rcsidne, examined by 
the uiicn>scope, is found to consist of minute six-sided tables or pri<mj. 
characteristic of cystine. The peculiar nauseous odor when bumi b 
also diagnostic of this calculus. It is distinguished from xanthine bjic 
solubilitv in carbonate of potash and dilute nydrochloric acid, and mm 
uric ixckl by its solubility iii dilute hydrochloric, phosphoric and oxalic 
aciib. 

Cystine calculi are usually free from admixture of other substanoeN 
but liric acid sometimes forms the nucleus, and a layer of uric acid has 
Uvn found surrtumding a nucleus of cystine. It is also occasion^v 
iv<.<iviatcd with ammoniaco-magnesian phosphate and carbonate of mag- 
nesia. Dr. U<>l)erts gives an engraving of a specimen in the Manchester 
Intirmarv Museum, in which **uie central nodule is uric acid; aroimd 
this is aluuly of pure cystine; overlying this a layer of mixed uric acid 
and cvstine; ami enveloping the whole, a crust of secondary phosphates 
mixetl with cystine.'' 

^ilicious (oncreiions. — Although, as Dr. Golding Bird informs ui, 
silicic acid has been found in crystals, forming part of a calcareous con- 
crt»tion, it does not appear that any calculus has ever been discovered 
into the composition of which silicic acid enters to any considerable 
degnv. The cases on record of silicious pebbles being extracted from 
the bhidder admit of being explained in a simple manner. The foreign 
bodies were introduced into, not formed in the bladder. A curions 
example of this kind is related in Mr. Coulson's work on *'Lithotrity 
and Lithoto!ny.'' A female was supposed to labor under calculus* litho- 
trit v wjis about to be iHTformed, when iti was found that the foreign body 
could be removed by dilatation of the urethra. This was effected, anJ 
the supposed caU'ulus turned out to bo a silicious pebble which the 
woman had slip[>ed into her bladder. 

Fif^nnous ami JUood Concretions, — This rare calculus was first recog- 
nized and described by Dr. Marcet. It was about the size of a large pea, 
and was passed, after much suffering, by a gentleman about 50 years of 
age. He had previously pissed three similar concretions, and had suf- 
fertnl from symptoms oi calculus for several years. Dr. Roberts met 
with a similar instance; the concretion was ** about the size of a small 

H»a, and was passed by a man of 35, whose urine was not albuminous. 

its texture was hard and brittle, its external surface rough, and its color 
dark reddish-brown." Dr. Roberts possesses a very lino blood concre- 
tion, as large as a small walnut, taken from the bladder of a slieep. It 
has the appearance of baked clay, and breaks with a dull fracture, like a 

Cieco of catechu. Dr. Prout states that he has seen several specimens, 
ut none are enumerated in the collections to which reference has 
been repeatedly made. Their relative frequency is, therefore, unknown. 
Fibrinous calculi are described by Dr. rrout as being usually of an 
amber color and waxy consistence, with more or less of a fibrous texture. 
They are, when unmixed, wholly combustible, giving out an odor of 
burnt horn, and leaving only a small quantity of ash; insoluble in water, 
alcohol, or ether, but soluble in caustic potash, from which api-ecipitate 



f 
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is thrown down by hydrochloric acid. They are soluble in acetic acid^ 
and f erro-cyanidc of potassium produces a white precipitate in the solution. 
Nitric acid slowly dissolves these calculi. Dr. Prout asserts that they 
really consist of fibrine, while others consider that they are formed of 
yesical mucus or albumen. The formation of these calculi appears to 
be connected with the occurrence of renal hsematuria. Such concretions 
may easily serve as nuclei for the formation of true calculi. They have 
been found lying loose in the pelvis of the kidney in cases of rupture of 
that organ, and also associated with calculous pyelitis, as in a remarkable 
case described by Dr. Alison.* 

UrO'Siealith. — This name has been applied to certain fatty or sapona- 
ceous concretions, which have been found in the bladder. But few 
instances are on record. The Museum of the College of Surgeons con- 
tains two specimens of vesical calculi, composed of a central fatty or 
saponaceous mass, covered by a thick layer of phosphates. Both belonged 
to Hunter's collection, and are described in the catalogue, published in 
1842, as consisting of the eartliy phosphates depositea upon a mass of 
oleate and margarate of lime. They were supposed to originate from the 
soap contained in injections which had been used to wash out the blad- 
der, the earthy bases of the urine having become precipitated in combi* 
nation with the fatty acids of the soap, in the form of a semi-gelatinous, 
sparingly soluble compound. Around this the phosphates had become 
deposited. Heller' has described similar concretions. His patient waa 
a man, 24 years of age, who complained of difficult micturition and pain 
in the region of the right kidney. He passed a number of concretions 
of a rounded form, soft and elastic, and varying in size from that of & 
nut to that of a hemp-seed, the majority being about the size of a pea. 
The concretions, as they were taken from the urine, were soft and elastic 
like india-rubber, but they dried up into hard wax-like masses, some 
greenish-yellow, others light brown or blackish in color. Some were 
covered with crystals of the triple phosphate. They dissolved readily in 
liauor potassse, forming a soap. These were almost entirely soluble in 
ether, insoluble in boiling water, and nearly so in alcohol. They melted 
with heat, and burned with a brieht yellow flame, giving oS a peculiar 
odor resembling a mixture of shellac and benzoin. The residue, some- 
what bulky, consisted of lime. The patient's urine contained no urio 
acid. Dr. Moore,' of Dublin, has also described similar specimens 
obtained from a single patient. Two of these were passed in the urine, 
and two others were removed after death from the patient's bladder. 
The two former were small concretions, dark-brown m color, and soft 
and waxy in consistence, and partially soluble in liquor potass®. Dilute 
nitric acid had little effect upon them. Heated in the flame of a spirit- 
lamp, they fused and afterwards burnt with a bright flame, leaving a 
blackish ash which became incandescent and white before the blow-pipe. 
A considerable portion of the calculus was soluble in boiling alcohol and 
separated on cooling as a whitish deposit, exhibiting, under the micro- 
scope, numerous fat corpuscles, but no crystalline plates. Of the calculi 
removed after death, one was large, being the size and nearly the shai^e 
of a small hen's egg; in the centre was a cavity containing, but not filled 
by, a quantity of the dark-brown substance already described. The 

^ Quoted by Mr. Poland, Holmes's System of Surgery, vol. iv., p. 1030. 
* Heller, Archiv, Bd. ii., p. 1, 1845. 

'Observations on Urine and Urinary Calculi, by W. D. Moore, A.B., M.B., 
Dublin Quarterly Journal of Medical Science, vol. xvii., p. 478, 1854. 
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L^jners of oalcnlns next adjoining this substance were composed of ammo- 
i\ ;icv>-tua4;nosi:in phosphate and phosphate of lime; the second calcnlaj 
^ IS ivmiK><e^l entirely of this latter substance. The nuclens of tiie 
hirp^r csUoulus was composed of uro-stealith, which, as Dr. Moore \vmi 
out, i# distiuiruished from cholestearine by the fact that it is deposited 
frx^m its alcoholic solution, when cooled or partly evaporated, in the fom 
of oily globules. In Dr. Moore's opinion, the lime and the fatty or van 
substance form a combination resembling a soap^ and, as ilfustratiB^ 
this c^Mubination, he refers to the existence in the feces of soaps of liiK 
and magnesia, formed bv the decomposition of a portion of the fat net 
with in the intes^tinal tube. 

A i\i:<^.:iiS iOfUaininij Indigo. — A very remarkable calculus ms 
exhibiteii by Or. Ord at a ri»cent meeting of the Pathological Societr 
(Marx^h 5th, ISTSK It w:is contained in the pelvis of the right kidnfij 
of a )>ariout under the care of Dr, Bloxam. Tlio left kidney was sarcom- 
atous, and ciMitained a calculus of carbonate and phosphate of lime. 
The calculus ^vntaining indigo was partly of dirty dark-brown color, and 
j^artly cv>verv\l with a bfackish-blue matter which made a blue mark when 
rublH\i on ixajHT. The stone had a circumference equal to that of a 
shilling, and woighcvi 40 grains. When heated, it gave off a sooty smell, 
like thai of burning indigo; a great part of it disappearing as smoke. The 
blue tH>rtiou gave a blue solution with hydrochloric acid; when heated ina 
tesi-iulv to a degrtv Inflow redness, it gave off a bulky vapor, resembling 
that of iixlino, wliich deiKvsited crystals on a cool surface; the crystals so 
de|H>siteil won^ characteristic, bein^ donated six-sided tablets vith 
)XMnteii ends. Powdered and rubbed up with strong sulphuric acid, the 
siil>stamv Yielded a blue solution which, when diluted and filtered fur- 
uisheil a 'beautiful blue liuid. Si)ectroscopically examined the 'fluid 
«topiHHl the yellow by a detiuoii line, the centre of which corresponded 
to the svKlium-line. This appoivrance is characteristic of solutions of 
indigx>, ViU-ious thoi^rios have been advanced with regard to the origin 
of indigi> in urine. With reference, however, to this calculus, the firet 
of its kind pUuvd on recorvl. Dr. Ord suggested that probably certain 

{>nHlucts of the disciise in the left kidney had been absorbed into the 
iUhhI, and excreteil by the right kidney as" indigo-blue. These products 
had no natural exit, on account of the obstruction in the left ureter, 
which was bUn^ktHl ui> by a soft round-celled sarcomatous tumor. Dr. 
Itoberts observes that indigo-blue is frequently seen in putrescent urines, 
forming glistening blue shreds and fibres on the sides of the glass and 
the surface of the urine. In cases of cystitis it sometimes colors the 
precipitated unite of ammonia, and it has also been found, as a deposit 
in such cases, in the form of small rhombic crystals. Beneke obserred 
a blue-colored urine in a patient suffering from Bright's disease and 
^neral dropsy.* According to Jaff6, normal urine contains indigo in 
the proportion of 4.5 to 19.5 milligrammes in 1,500 C.C. The urine of 
horses contains 23 times as much. No vesical calculus of this kind has 
as yet been reported. 

Prostatic calculi and concretions will be described with other affec- 
tions of the prostate gland. 

' Loebisch, loc. cit., p. 92. 
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CHAPTER XIX. 

THE CAUSES OF STONE. 

The importance of acquiring a knowledge of the causes of urinary 
calculi must be apparent to every one who considers that only by such 
aid are we likely to discover means for preventing the occurrence of this- 
most painful disease, as well as its recurrence after the sufferings and 
hazards of an operation. 

In former times, the causes and mode of formation of calculi in the 
bladder were very imperfectly understood; but much has been done of 
late to elucidate these subjects by careful examination of the chemical 
constituents of the urine, of the concretions which form in it, and the 
changes which take place during respiration and digestion. Much, how- 
ever, remains to be done, before a complete account of the etiology of 
calculous complaints can be given. 

The great determining cause of the formation of urinary calculi is the 
presence in the urine of some sparingly soluble substance, which is capa- 
ble of concreting into a solid mass, either by itself or with the addition 
of an animal cement. The precipitation and agglomeration of tho 
calcareous principles are physical phenomena; but vital acts likewise 
concur, bv producing the precipitable matter in excess, and also by fur- 
nishing the animal substances which serve to bind its particles together. 

In endeavoring to trace the formation of calculi to its causes, the 
following method appears the most logical, and in pursuing it we may 
inquire: What are the sparinglysoluble substances which enter into tho 
formation of urinary calculi.'* Whence is the excess of insoluble matter 
derived? What are the circumstances which promote or determine its 
precipitation from the urine? And lastly. By what means, or under 
what circumstances is it collected into a mass so as to form a stone? If 
we omit from consideration the few cases in which the stone is formed 
of uro-stealith, xanthine, or carbonate of lime, it will be found that all 
the remaining species of calculi are composed of uric acid or urates, tho 
earthy phosphates, oxalate of lime or cystine. These are the four spar- 
iiidy soluble substances, the agglomeration of which forms urinary cal* 
culi. 

The great majority of urinary calculi are composed of uric acid either 
alone or combined with bases. Uric acid is a constituent of hedthy urino 
in which it exists under the form of urate of ammonia, or, as some 
chemists hold, of urate of soda. From eight to ten grains of this sub- 
stance are daily excreted with the urine during a state of health; urino 
likewise contains the well-known substance urea, which closely resembles 
uric acid in composition, but on account of its solubility never is preci- 

})itated to form a stone. About 500 grains of urea are separated daily 
rom the blood by the kidneys. 

The composition of urea is C,H^N,0,. 

That of uric acid is C„H,N,0, -f 4 fu[. 

The principal difference is niade up by carbon and oxygen, the ele- 
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is*r.:i of nrbonic acid, and, by a theorv in Togue some years arc tii^ 
*x.^s^:Te formation of unc acid, to whicfii calculi were supposed tobedt? 
TA« r^ferrvd to mme deftpct in that process bv which carbonic acid l^ 
pnxiuc^: t:z.. in the function of respiratioiu "Uric acid was regard^: 
a« a *tag^e of the retrograde metamorphosis through which the nitromKi 
tisnesof the body hare to pass before their final transformation iiM 
crva. and ssx excess of unc acid was regarded as evidence of the mm- 
plrteness of the process. 

There are, however, no sufficient reasons for regarding uric acid a? s 
siance m an intermediate state of transformation, and phvsiolonb: 
no; as yet informed us as to the precise seat of its formation, ireiptoi 
the PTvxesses lavolTod in its production. In normal urine it is probiliv 
combined with a variety of bases,— «oda, ammonia, potash, Yimeid 
marne!$-JL It.< union, however, with these substances is verv feeble- ti' 
rreswn.v of a!ni>sr any acid causes it to be precinif^tivl ^U ^^aI^ 



preswn.v o: a:ni.>sr any acid causes it to be precipitated. Tte readiihs 
w::n wh:oh tr.e precipitation takes place, and the insolubility of uric acid 
in n.uiril or ioid solutions are, as we shall i^resently find, the miit 
dt u rminin^ faorors :n the formation of gravel and calculus. The vana 
t.*n>:n:ho .]i:dr.ti:y eliminated are, according to Ranke "in mat 
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that "there is no relarion whatever between the acidity of the urine and 
the abso;-.::o amount of urio acid which it may contain- for in the urine 
whioh is mo.*: aoii and which dei^sits the largest uric acid sediment, 
very liiile ur:o ao:d nwy really exist, whilst that which contains mos* 
uric acid may hoM i: in i>erfect solution, and may have but a feeble acid 
n?action.'- A conccnirated stare of the urine favors the precipitation of 
urio acid and i:s salts, and the same effect is sometimes produced bv a 
reduction of lomporature. Within the body, however, this latter ca'uie 
can scarcely Iv supiv>sed to oj^erate, and the precipitation of uric acid in 
any 
or 

ow;i;^ lo 1. 10 presence oi ^)nie omer acia; \a) increased proportion of 
uric acid to the water of the urine, either positively or relativelv. Uric 
acid, thus pnvipitated, UH.H>mes •'gravel," and the ag^glomenition of 
ivirticlcs of gravel into a c^^mjuct mass produces a calculus or stone. Dr. 
liolding Bini aitributoii the formation of uric acid deposits to the fol- 
lowing causes: •• (1) The waste of the tissues being more rapid than the 
supply, iis in fovor. rheumatism, etc, (2) The supply of nitrogen in the 
fvHM being greater than is requireil for the reparation of the tissues as in 
over-indulgcnco, osjH>ciallv in the use of animal food. (3) The process 
of digestion being insutficieut to assimilate an ordinary and normal 
supj^ly of fooii, jis^in dys}H>psia. (4) Obstruction to the cutaneous outlet 
fv>r ni"trv>gonous secretions, as met with in diseases of the skin, or due to 
^•ariability of climate, etc. (5) Congestion of the kidney from injury 
or disease.** With regard to these causes it may bo observed, that the 
increase of uric acid in the urine may be due to any of the tirst four, and 
that disease of the kidney might prevent the excretion of uric acid, par- 

' Carpenter's Human Physiology, p. 531. 



*' THB OAU8B8 OF BTONK. 223 

* tides of which might then be deposited in the renal tubules. The 
- desquamation also of renal epithelium, which occurs in some diseases of 
'- the Kidney, would probably favor the formation of calculus by entangling 
the lithic acid or lithatcs. It has been already explained, however, that 
: un increase in the proportion of uric acid is not an essential condition 
: for its precipitation, a phenomenon which is more often due to the 
presence of some other acid. 

Uric acid is by fur the most frequent, and therefore the most import- 
iVAt constituent of urinary calculi. About 80 per cent, of all Ciilcuii are 
formed of it or its salts, whilst a still greater proportion of the nuclei 
are composed of this substance. Wo may refer to Dr. Ultzmann's 
researches on this subject described in a previous page (197). The 
])rimary stone-formations, which include uric acid and its salts, oxalate 
of lime and cystine, are the most difficult to account for; the secondary 
formations, those which occur in alkaline urine, can for the most part lie 
easily tniced to definite causes. 

The occurrence of calculi in early life has been attributed to those 
infarctions of uric acid which are often found in the kidneys even of 
new-bom children. The urine of infants, during the first week of life, 
contains a large Quantity of uric acid, crystals of which often form spon- 
taneously when tne fluid is left at rest. During the second week the 
<iuantity of uric acid becomes diminished, and in the third or fourth 
week is reduced to a normal amount. The uric acid infarctions have 
been very carefully studied by Virchow, who believed that they were to 
be found in the kidneys only of those infants in whom respiration had 
taken place. He thought, therefore, tl^at such formations hud a medico- 
legal significance, inasmuch as they were to be regarded as a sign of live 
birth. Other observers, however, have discovered these infarctions in 
the kidnevs of infants whose lun^s had certainly never been inflated with 
air, and their occurrence during intra-uterine life has been placed beyond 
dispute. It is, however, admitted that the infarctions are comparatively 
rarely found in the kidneys of children who have died immediately after 
their birth; and, on the other hand, that they are more common when 
death has occurred after a few hours, and that they are most frequently 
met with when life bus been prolonged for several days. * From that time 
onwards they occur with diminished frequency, but they have been found 
by Virchow m children from the third to the fifth month. According 
to Ebstein, they have been discovered in about 47 i>er cent, of all the 
cases that have been examined. Under normal conditions, they are 
gi*adually dissolved by tho urine and removed from the kidneys, and the 
persistence of deposits of uric acid, either free, or combined with bases, 
in the urine of infants must be regarded as abnormal. Such deposits, 
however, are very prone to occur in the urine of weakly infants, and 
especially of those who suffer from the various forms of intestinal catarrh. 
The urine becomes altered in composition, and does not contain the 
requisite proportion of solvent material. TJltzmann has drawn attention 
to the fact, often noticed in foundling establishments, that on the napkins 
used for weakly infants a pulverulent substance, resembling brick-dust, 
may frequently bo found.' He has very carefully examined this powder, 

' Ebstein, v. Ziemssen^s Handbuch der Spec. Patli. u. Therapie, Bd. ix. 
HAlftoii., 8.216. 

' Ultzmann, Ueber Hamsteinbildung, p. 152. In the preparation of this 
chapter, much aaustance has been obtained from Dr. Ultsmann^s admirable 
«flBay, which forma No. V. of the Wiener Klinik. 
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%.• ' -.'>-.:::s :ii wliich ho has arrived are as follows: — Uric acid is ok 

- • .scxiioiu^, ad evidenced hy the murexide test. Placed under the 

IV - .><. I.V. Ana with a power magnifying 300 diameters, the deposit is 

- .. • . • V .••'aiiKVkHl of brown, spherical or dumb-bell-shaped massei 

• >. X. H ^ >:/;. further examined with an immersion lens, are found to 

..• X x v.- r-^. ia one of which the globules are larger and someTb: 

I • . r. vil^:luotly spherical, and without any evidences cf 

I '•? -ch^r, the masses are smaller, disk-shaped, flat. and 

• r.i. -t. :.L:\iT ^vrtion from which radiating streaks proceed. 

■ •![ s : .-X :o iKY-ur in recent preparations, bnt when the 

ii: ::y .lis undergone putrefactive change the hmi 

- i-- -;iiu.l to i^revail. Both forms dissolve graduallT 
I. 1 i.rc 1.: i. and in these solutions crystals of uriciki'i 

- ^i.ju' :.-. cubic prisms when the former acid is addt^J. 
:• v;!.*:*-.: i*::! solution the uric acid crysUillizes inlar.-J 

•i!- :■ rirzmann is led to believe that the kidnfT. 

v.s.^r5 -.1 pit of unite of ammonia, and inpi'r 

>j% .>.:.i;-ta m:k<sos he regards as bein^ compos*-] 

. . * I I '.,' '^-^-vr globules consist of the former. He 

^.:;k :^^^: vr:au:ive inorredient of these infarctionf, 

■.: . :iii T!. r- J. :< ::ie result of decomposition. Othe: 

1.. .. l .: f';r\.:it views, and the question isaTe.-v 

V ' . ••:.vr:a:i: f:iot is that these infarctioiiscon- 

.1 ■ •: iv. :, .i:i,r that they often block up the p\T3- 

.V I *.! ,^M,i-.: :is to make them a]>|>ear as if injected. 

. • ...: :>, is before alluded to, these infarctions are 

;.' »: '^l - ru.^veil from the kidney. If, however, the 

> V ^- .i: : .^ be dissolved, or if the" urine does notW- 

-. • ■. 2s .r .: ^^>lne of the uriniferous tubes are so blockei 

:v .; 'i^ oaiHiot make its way through them masses 

.u <.A:-:;iig-points for the deposition of crystals, acii 

^ - ». -c' iirouud which, by further deposition, a renal 

.X. .. i.s: very minute, gradually increases in size and 

. • N o: ::io kidney until its own weight and the flow of 

.^^,.:•.■i into the ureter, and thence into tlie bladder. 

\ .^*k' courses: cither it remains in tJie bladder and 

t -vjical calculus, or it is discharged, with the urine 

i:l . o:;s a:v in all probability the principal cause of cal- 

, I..O o ': K".r ^KTurrencc may be attributed the frequency 

^L.u-L- iiuoij^ chddren. Civiale's tables show that more 

.i.;;l' *i amber of cases of stone occur in persons under 

. .j^c, u'd cliar in 3G per cent, of all cases the initients 

,.. ^^»t;^ ol«.l. Pr. Ultzmann draws attention to the fact 

. '. K' IvdrK'vs of infants are never found to consist of 

. \.. i.^^:l^s k'furio aoid or its salts. 

...^v ■; v.\iieali iu adult life cannot, however, bo accounted 

^ ,uu. lIK'V originate from these infarctions; u primary 

./•W..OI, »iiiJoubct\lly occur quite independently of such a 

.'. N Mi.>jcct uuuierous theories have been in vogue from 

V wi^ij^^; i^ one of these the formation of gravel wassui)- 

., ^- .v;wiiu Jiach^'d^vj, that is, there was assumed to be 
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either an excessive secretion of some of the normal constituents of the 
urine, or the development of a morbid product which was excreted by the 
kidneys. These products, whether normal or abnormal, were deposited in 
some part of the urinary passages, and formed gravel or calculi. A urate, 
oxalate, and phosphatic diathesis was supposed to exist, and the pro- 
duction of gravel was always attributed to constitutional causes. It is 
well known, however, that calculi often form where no such ** diathesis" 
is demonstrable, and without there being any excess in the urine of those 
substAices which form the concretion. Phosphatic deposits also occur 
from purely local causes. A chronic cystitis, for example, leads to pro- 
duction of mucus. This acts as a ferment and causes the urea to be con- 
verted into carbonate of ammonia, the presence of which in the urine 
causes the precipitation of the phosphates, which ma^ subsequently form 
a calculus. In such a case there i& no diathesis, no increase in the pro- 
duction of the constituents of the stone. Again, with regard to uric 
acid, its presence in the urine as a deposit is no certain evidence of in- 
creased production; such a deposit more frequentl;^ indicates that the 
urine contains materials which interfere with the ordinary solvent action 
of the fluid. The deposition of uric acid is commonly due to the 
presence of the acid phosphate of soda, which decomposes the urates of 
ammonia and soda and sets the acid free. The presence also of lactic 
acid, which may result from the acid fermentation of urine, is sufficient 
to produce a similar result. Increased production of uric acid is, of 
course, another factor which determines the formation of gravel and 
calculus, and it probably often occurs contemporaneously with increased 
acidity of the urine. 

Deposits of uric acid are not unfrequently found in the uriniferous 
tubules of adult kidneys. Frerichs (quoted by Ebstein) found in one 
case the pyramidal tubules occupied by little columns of deposit consist- 
ing of urate of soda. He found also, in a case of Bright's disease, in the 
tubuli both of the cortex and medullary substance, which were blocked 
up with amorphous fibrinous coagula, large brown crystals of uric acid, 
some separate, others united into nodules the size of a pin's head. The 
cortical substance was studded over with sand-like granules. The pelvis 
of the kidney contained gelatinous coagula of fibrine which entangled 
numerous crystals of uric acid. Uric acid and the urates of soda and 
ammonia are often found in dilated tubules, and in cysts of the kidney. 
These deposits are of frequent occurrence in the kidneys of gouty patients. 
They occupy the interior of the tubules and the intervals between them, 
and may attain the size of a hemp-seed or pea. Ebstein has also noticed 
crystals of oxalate of lime in the casts of the tubules, and the same deposit 
has also been found in the substance of the kidney ; its origin is by no 
means evident. It is doubtful whether it is a constituent of normal 
urine, though Schultzen,* Furbringer and others assert that under 
ordinary circumstances 20 milligrammes are excreted daily. It is one 
product of the decomposition of uric acid, and, as Dr. Eoberts observes, 
it constitutes probably one of the penultimate stages in the seriea of 
decompositions through which the enete tissues pass preparatory to their 
final exit from the body. It possesses a sreat affinity for lime, its com- 
bination with which is extremely insoluble. According to Keubauer the 
acid phosphate of soda is the solvent which the urine contains. The 
greater the proportion of this phosphate in the urine, the less will be the 

* Quoted by Ebstein, loc. cit., p. 208. 
15 
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(juantitj of oxalate of lime precipitated, and this quantity is therefore k 
indication of the amount actually present. 

In accordanco with the theory which connects calculous dieordes 
with certain diatheses, a close alliance has been supposed to exist betrecu 
tliese affections and gout and rheumatism. Gtoutj patients doubtks 
excrete an increased amount of uric acid, but it does not appear that thtv 
are particularly liable to suffer from calculus. The same may be m 
with regard to rheumatism, and it is evident that something more ihtt i 
an augmented excretion of uric acid is required for the formatioil of i 
calculus. i 

Another theory is that supported by MeckeL * He belieyed th« tlie j 
origin of calculi was due to the operation of a peculiar catanL He i 
tliought that all primary calculi originated from acid fermentation of fe ' 
urine, and were composed of oxalate of lime and mucus • that all nnt^? I 
were the result of metamorphosis, and that phosphates were a later devel- 
opment. Oxalate of lime ho regarded as a constant and normal c»d- 
stituent of the urine, and his theory was that in catarrh of the nrinarv 
passages from any cause, this salt united with tho mucus and formed i 
now compound which was the starting point of a calculus. There are j 
numerous objections to this theory. Calculi are often passed by persons 
wJio have never shown the least symptom of catarrh of the urinarr 
organs, and it is far more probable that catarrh, when it does occur, u 
tho consequence of the presence of tho gravel or calculus, and not ihe 
cause of their formation. The catarrh, however, doubtless assists U» ] 
increase the size of the calculus by furnishing materials for its growth. I 

Ilcllcr" divided calculi into two classes, a primary and a secondarv. 
Those formations which were connected with tlie decomposition of tie 
urine he })laccd in tlie latter class, while the first contained those calcnli 
which had a different origin. Heller believed that calculi of the first 
class might originate in the bladder as well as in the kidneys. 

Ultzmann's classification has been already briefiy referred to bat ve 
will now explain his views at greater length. He regards a priman 
stone-formation as that which is due to the presence of those substanc^ 
which form deposits in acid urine. These are uric acid, urate of soda, 
oxalate of lime, and cystine. Formations of these substances occur 
alwavs in tlio kidney. Secondary stone-formation takes place in the 
bladiler, and is due to the presence of those substances which form 
deposits in alkaline urine. These are the urate of ammonia carbonato 
of linio, the amorphous phosphate of lime, phosphate of ammonia and 
magnesia, and crystalline phosphate of lime. The most impoi-tant part 
of every calculus is its nucleus, around which all the other Liyers arc 
dojH>sitod. If tlie nucleus consists of any of the substances deposited in 
aoid urine, the stone is due to a primary formation, no matter what mav 
lu) tho composition of the outer layers ; if, on the other hand, the nucleus 
is composiHl of any of tho substances which form sediments in alkaline 
urine, tho formation of the stone is to be referred to a secondary process, 
ovou thouijh the outer layers consist of uric acid. 

Fnmi r>r. Ultzmainrs researches (of which an account has been driven 
at p. 11>T) it ap)H>ars that in the primary stone-fornaation, the nucleus is 
formed of uric acMd in nearly 04 per cent, of all specimens. What are the 
sjHvial ]HVuliaritios which characterize this substance as a constituent of 

^ MtvkoU ^[icrogeologio» Berlin, 1856. 

* HoUer, Die llamconcretionen, Vienna, 18G0. 
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calculi, and why is the primary Btone-formation indaoed by it in so large 
a majority of instances r 

Dr. Ultzmann refers to the common belief that a predisposition to 
the formation of calculus exists when an excessivo deposit of uric acid or 
urates, or of oxalate of lime is frequently found in the urine. He does 
not, however, think that any special predisposition is thus indicated. 
Many patients constantly pass large quantities of uric acid or oxalate of 
lime without the development of any form of calculus, and, on the other 
hand, patients may suffer from all the symptoms of renal calculus with- 
out any evidences of abnormal deposit in the urine. From these facts 
ho infers that the formation of calculus does not depend upon the quan- 
tity of uric acid actually present in the urine. He has instituted a series 
of experiments which render it probable that the formation of a calculus 
is mainly conditional upon the form which the uric acid crystals assume. 
When hydrochloric, acetic, or any other acid is added to normal urine, 
the uric acid is deposited, and the form of its crystals depends upon the 
extent to which the urine has been acidified. The addition of a few 
drops of acid causes the uric acid to appear in normal rhombic prisms or 
lozenges, but with hydrochloric acid in the proportion of 1 to 20 or 1 to 
10 the crystals are deposited in the form of elongated pointed rods, 
attached to each other, and radiating like the ears of corn in a sheaf. 
Sometimes two such fan-like masses are joined in a common centre. 
Between these and the lozenge-shaped crjrstals there are many interme- 
diate variations, and the important point is that the spinous character of 
the crystals becomes increased in proportion to the quantity of acid. All 
these forms occur as natural deposits m urine, the shape being influenced, 
as in the experiments, by the quantity of acid present. The spinous 
sheaf-like crystals, or masses of crystals, may easily bo supposed to form 
the starting-point of a calculus. Owing to their shape they would be 
much more prone, than crystals of the rhombic form, to adhere to the 
tubuli uriniferi or the pelvis of the kidney. It is these spiny crystals. 
Dr. Ultzmann observes, which are often found in the urine m cases of 
calculous pyelitis and albuminuria. * Ho attributes primary stone-forma- 
tion, as a general rule, in adults, to the presence of these crystals, and he 
refers to the fact that out of many hundreds of spontaneously voided 
calculi, a very small minority are composed of oxalate of lime, and that 
some even of these latter have a nucleus of uric acid. 

With regard to secondary stone-formation. Dr. Ultzmann's view is 
that this takes place always in the bladder, and is duo to a process of 
incrustation. Foreign bodies, mucus, pus, and coagulated blood may 
Forve as nuclei around which various layers are deposited. Calculi whicn 
have descended from the kidneys may also become thus incrusted with 
secondary deposit. This incrustation usually consists of those substances 
which form deposits in alkaline urine, but sometimes of the deposits of 
ncid urine. If, for example, a smooth uric acid calculus reaches the 
bladder and fails to produce inflammation, the calculus continues to in- 
crease in the acid urine, just as the growth of crystals goes on in saline 
Folutions, and the secondary layers of the calculus arc formed from the 
deposit of acid urine. If, however, catarrh be induced by the i^resenco * 

* On this subject see a papjer by Dr. W. M. Ord, St, Thomas's Uospital Reports, 
1870, p. 835. Dr. Ord's experiments show that the forms of uric acid, as deposited 
from urine, are often determined by the nature of other constituents. Various 
conditions of albumen appear to exercise a renuurkable influence in detennining 
the kind of crystal deposited. ^ 
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of the cftlcnlas, the urine speedily becomes alkdine, and the EGcondary^ 
layers are formed of those substances which ai'e deposited in alkaline 
urine, Tiz., urate of ammonia, ammoniaco-magnesian phosphate, and 
phosphate of lime. The eecoiidarj formittions are especially prono to 
occur where there is any disease of the bladder, prostate, or uretJira. 

With regard to the metamorphosis of urinary concretions, we find 
that when calculi of primary formation remain in contact wjtli alkaline 
urine, a marked change takes place. According to Meckel, there are 
two kinds of metamorpbosist a central or centrifugal, and a peripheral 
or centripetal. Meckel belicTed that all primary ciuculi had their origin 
from oxalate of lime and mncus, and it was therefore necessary to assume 
that the oxalate of lime became converted into nric acid, afterwards into 
urate of ammonia, and finally into the earthy phosphates. There is, 
however, no evidence in favor of any such metamorphosis; but, on the 
other hand, if all calculi consisted primarily of oxalate of lime, we Ghonld 
expect to find that all renal concretions passed spontaneously would he 
composed of this substance. Moreover, if the metamorphosis proceeded 
centrifugally. we should find nuclei of phosphates covered by layers of 
uric acid, and such calcnli are of very rare occurrence. 

On the other hand, as Dr. Ultzmann points out, a peripheral or cen- 
tripetal metamorphosis is by no means nnfrequent. This change com- 
mences on the surface of the calculus, and gradually involves the d«per 
layers. It occurs when the urine becomes alkaline. The carbonate of 
ammonia acts upon the uric acid, nrate of ammonia is formed; thiia 
becomes dissolved in the excess of alkali, and the phosphates take th«p 
place of the uric acid. This process mnch more rarely occars when tbr 
calculus is composed of oxalate of lime, which is far less readily sctei 
upon by alkaline solvents. The fact that pliosphatic calouli often con-^ 
tain a nucleus of uric acid is explained by the occurrence of this mete 
morphosis. 

Evidences of this kind of metamorphosis are often to be fonnd inJM 
large renal calculi, which are composed of phosphates, with a nudeiia of 
nric acid, and it is a noticeable fact that persons with such a calculus in 
their kidneys (as shown on examination after death) have been known to 
pass Epontancously smiill concretions of uric acid. Such an occurrence 
IS Bumcient to prove that the primary formation was due originally to 
the same constituent. It is the production of this centripetaJ metamor- 
phosia which.i3 the object sought to be attained when alkalies are admin- 
istered for the relief of renal calculus. 

Dr. Ultzmann's general conclusions with regard to the formation of 
calculi arc as follows: 

1. The formation of a calculus may be either primary or secondary. 

2. Primary stone- formation takes place always in the kidneys, whwe- J 
as the secondary stone-formation is confined almost exclusively to tlioi 
bladder. 

3. The primary stone-formation originates, with a few exceptiona,! 
from uric acid; the secondary stone-formation, from the earthy pho»>J 
phatcs. 

4. The spiny clumps of uric acid are those forms which are most prow 
to be the Etarting-]ioints of calculi. 

5. The ojtalate of lime is adapted for the formation of layers rathi 
than nuclei, 

6. Uric acid infarctions in the kidneys of new-born infants are 
cause of the freijucnt occurrehcc of urinary calculi among children. 
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7. The mo tamo r pilosis of primary calculi is always centripetal. 

Such are Dr. Ultzinann'a views on several points connected with the 
formation of ciilculns. It ha^ been thought desirable to give a somewhat 
fall account of them, os they are the result of lotig-continueil and minute 
investigation, and up to the present time they have cot been referred to 
by Kiiglish writers on the subject. 

Having discussed the various theories which have been advanced, to 
account for tho frequency with which uric acid ia found both aa a nuoteus 
and aa a constituent of calculi, it is necessary to add a few remarks with 
regard to oxalate of lime and cystine. During the formation of calculi 
coiuiwsed of these substances, the urine is always acid. Oxalate of lime 
is often found entering into tho composition of tho layers of a calculus, 
hut lo3s frequently as a nucleus. Dr. Ultzmann found that, out of 224 
urate concretions, 15 had a nucleus of oxalate of lime, whereas, out of 
136 oxalate of limo calculi, the nucleus was composed of uric acid in 
l'J4 iustaiices, and of oxalate of lima only in 6, As before mentioned, 
oxalio acid is said to exint in normal urino, though only in very minute 
jiroportiouB. It can be formed by a scrioa of processes from uric acid, 
the intermediate stages being alloxan, parabanic acid and oxaluiio acid. 
Oialio acid can be produced in the laboratory from a large number of 
substances which are constantly taken as foua, e. g., fats, starch, sugar, 
etc, and afiimilarchangemaybesupposed to take place within the organ- 
ism. The consumption of certain vegetable subatauces, such as rhubarb 
and sorrel, which contain largo quantities of oxalate of lime, might also 
account for its presence in the urine. Crystals of this salt, accompany- 
ing infarctions of uric acid, have been found in the kidneyg, anu Dr. 
Boale has often observed a little moss of such crystals occupymg the cen- 
tre of a nucleus of uric acid. 

^Vith regard to the origin of oxalic acid. Dr. Roberts points out that 
"it may bo partly derived from tho blood and appear in the nrineatthe 
moment of secretion, and partly bo produced aft^r the urine is secreted, 
by conversion from uric acid." Dr, Owen Rees,' boivcver, some years 
ago expressed hia disbelief in the origin of oxalate of lime from the blood, 
and contended tliat oxalic ocid and the oxalate of lime are produced after 
tho urine has been secreted by the kidneys, and ore artincially derived 
from uric acid or the urates;. 

The close relation between nric and oxalic acids has been long known; 
the urate of ammonia contained in guano is fi-equcntly converted into 
oxalate of ammonia during a vovagc, and it can I'eadily bo imagined that 
a similar conversion may tako place in the urine. Dr. Kees adduced the 
following reasons for his opinion: Oxalate of lime, on account of its insol- 
ubility, could not exist dissolved in tho blood; its presence in the urine 
is due to the action of heat, which converts the uric acid or urate, more 
or leas completely, into an oxalate. 

In many cases, the presence of oxalate of limo can he demonstrated by 
applying a ecntle heat to urine containing a full deposit of the luatee, 
and then sul)iecting the deposit obtained to microscopic examination; hut. 
according to Dr. Kees, there is no erideoco to show that the oxalate of 
lime was originally present in these cases, while tlie employment of heat 
would sufficiently account for its appearance. 

In other cases, however, tho oxalate of lime has been found nnmixed 
with tho urates. Here tho same explanation may bo given: the uric was 
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converted into oxalic acid by the mode of analysis employed. Inconfr- 
mation of these Tiews, Lehmann observed that morning urine, after Etanc* 
ing for some hoars, often contains oxalate of lime in qaantitVy althoo^ 
the fresh urine did not afford any trace of it, while Wdhler and Freridu 
found that the urates, when injected into the blood, produced oxaUtec! ■ 
lime in the urine. Finally, Dr. Rees holds that there is no pecoliai 

Cithological condition connected with the oxalic diathesis, bnt thai the | 
tter is an accidental and unimportant modification of the uric acid db- ' 
thesis. From the preceding remarks, it will be observed that, on Dr. Bees' ■ 
the* ry. the oxalate of lime calculus is formed by decomposition of m 
acid, or an urate in the kidneys or bladder; these are converted inic 
oxalic acid, which unites with the lime, but we are not informed on vlot 
the conversion depends; we are allowed to infer that it may result fr«i 
heat If this be the case, it would be important to determine viui 
degree of heat is required for the conversion of uric into oxalic acid. 

Dr. Roberts.' however, refers to several experiments, the rmlta o! 
which sufficiently controvert Dr. Bees' theoretical objections, inasmncn 
as thoy prove ** that oxalic acid and its compounds, even the insokbk 
oxalate of lime, pass through the blood into the urine when introduced 
into the stomach. Wdhler found that oxalic acid given to dogs caased 
oxalate of lime to appear in the urine. Piotrowskj confirmed these 
results by experiments on himself." He found that from 8 to H per 
cent of oxalic acid taken internally appeared in the urine as oxalate cf 
lime, and that when oxalate of lime itself was taken, about li per cent. 
could be found in the same fluid. It may, therefore, be reganled as 
absolutely certain that oxalate of lime, in spite of its great insolabilitT, 
can find its way from the blood into the unne. 

The origin of cystine is enveloped in obscurity. N"o trace of this 
substance is found m normal urine, and there are no special svmptoms 
connected with the occurrence of cystinuria. Ebstein ' refers to a caso. 
described bv Marowsky, in which cystinuria co-existed with chronic atr*r 
phv of the liver. Marowsky suggested that the kidneys acted vicarioudy. 
and that the cystine took the place of taurine. In the case in question! 
however, the excretion of cystine was not constant, while the acholia and 
the disturbance of the functions of the liver continued to increase. As 
regards its comjH)sition, cystine is closely analogous to taurine. 

The origin of calculi lielon^ing to the second class is far moro easilr 
traceable. These are formed from constituents which exist as depositj 
in alkalino urine. If the alkalinity be due to fixed alkali, the carbonate 
of lime and the amorphous phosphate of lime are liable to be precipitated, 
but if the same reaction be due to carbonate of ammonia (produced from 
the decomposition of urea) the secondary phosphates are precipitated 
These latter substances often form the external layers of calculi whicli 
have remained for some time in the nelvis of the kidney or in the bladder. 
They are also frequently seen to be aeposited around foreign bodies which 
have gained access to tlie bladder. Their causation, under those circum- 
stancos, is tho same as when they occur as the outer investment of urin- 
ary calculi in general. Tho amount of phosphates present in the urine 
is not increased, but their precipitation is determined by tho change of 
composition which that fluid has undergone. The vesical mucus has an 
important share in tho formation of these calculi; it acts as a cement and 
binds tho earthy particles together. 

^ Loc. cit.. p. 77. * I^- cit., p. £00. 
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The chief canses of the precipitation of the insolnble elements of the 
urine having been thus pointed out, and the various theories with refer- 
ence to the production of these substances having been discussed, it now 
remains to consider other conditions which influence the formation of 
calculi. The conditions are connected with ago, sex, habits of life, diet, 
climate, locality, occupation, hereditary influence, etc. 

According to the views commonly taken, calculus is much more inci- 
dent to early years than to any other period : and to old age more than 
the prime of life. Hippocrates noticed the fact, that infants at the 
breast are not exempt from the disease ; and our countryman, Philip 
Barrough, observed, ^^ Stones in the bladder do engender oftener in 
children than in older folk."' Some authors have of late denied that 
children are so subject to calculus as is commonlv represented. It is 
certain that uric acid gravel is very frequent in children under some cir- 
cumstances, and it is known that calculi have been found in the bladder 
even at the time of birth, and, in some rare instances, as an intra-ute- 
rine affection. 

Professor Langenbeck, of Berlin, informed Mr. Goulson that he once 
met wih a small uric acid calculus in the bladder of a six months male 
foetus. Geyer * has recorded the case of a boy who suffered from calculus 
from birth: he was cut in his twelfth year, when the stone had acquired 
so large a bulk, that it had to be broKcn before it could be extracted. 
The whole mass weighed ten ounces. Stahl found a calculus the size of 
a peach-kernel in an infant of three weeks, who had from birth suffered 
great distress in passing water. Henoch * has recorded the case of a 
child, five months old, who at frequent intervals, during a period of four 
weeks, passed uric acid concretions. The child had suffered, from its 
birth, from symptoms of diflScult micturition, and the escape of the con- 
cretions was accompanied by convulsive attacks with contraction of the 
extremities and rigidity of the muscles of the neck. Several similar 
cases are on record. This early occurrence of vesical calculi is to be ac- 
counted for by the i)recii8position which so many infants exhibit to the 
formation of uric acid infarctions in the kidneys. 

Mr. Goulson, upon many occasions, extracted calculi from children 
under three years of age. His youneest case was a boy of eighteen 
months. The oldest patient upon wnom he operated was eighty-six 
years old, a patient of Mr. Wilkinson's, of Sydenham. The case did 
perfectly well. 

The following tables have been drawn up for the purpose of deter- 
mining, in a more precise manner than has hitherto been done, the rela- 
tive frequency of calculus at different {>eriods of life. The first table in- 
cludes only cases which had been submitted to operation. 

A^. No. of Cues. Proportion. 

1 to 20 . . . . 2827 .... 71.20 per cent 

21 •• 40 . . . . 895 . . . . 12.10 

41 " eO . . . . 855 . . . . 10.87 

61 " 80 . . . . 187 . . . . 5.72 



Total 8264 

From this table it would appear that 71 per cent, of persons submitted 
to lithotomy are under 21 years of age. 

> Methode of Physick, lib. Ui., o. 41, editio quinta, 1617. 

* Miflcel. Nat CurioB.. Dec. 2, An. V. p. 450. 

* Quoted by Ebetein, loc. cit, p. 211. 
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To aflceitam, however, the real proportion of calcnloiis affections c 
different ages, we most include persons not operated on as well m tki 
submitted to lithotomy, and by this method we obtain a somewhat difc 
ent result. 

From another table, arranged from Civiale's work (see belov), i: 
would appear that 55^ per cent of calculous patients are under 21 jm 
of age. Dr. Prout estimated the proportion at 62 per cent. 

More recently an analysis by Mr. Bryant " of 230 cases of lithotooT, 
shows that nearly one-third of this number occurred in children undfl 
five; one-fourth m children between the ages of five and ten, or mow 
than one-half (56 per cent) in children ten years old and under. Mr. 
Bryant states that, in every succeeding period of fire or ten yeari ato 
the first decade, stone becomes rare. 

Frequency of Calculus at different ages, arranged from M. CivaUsmi 
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From 6 ** 10 *« 
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The above tables exhibit the numbers of calculous persons at different 
ages of life, but the^ do not show the liability of individuals to be at- 
tacked at these diflferent ages. Here, as in so many other statistical 
tables, an error has kept in from not taking care to distinguish between 
absolute and relative numbers. To determine liability, the absolute 
numbers should be corrected by the numbers of persons living at the 
several iH?riods of life enumerated. Thus, if all persons under twenty 
were affected with a certiiin disease, and all persons over seventy were 
&ffeoted with the like complaint, it is evident that the liabilitv would be 
the same, though the absolute number of persons attacked would be very 
different 

Corrected in this manner, the tables would show that children and 
young |H?rsons are less liable to calculous disorders than has been com- 
monly supposed: and that from twenty years upwards the tendency goes 
on increasing in a very remarkable manner to the end of life. Thus, 
out of every 100 persons living, the numbers are — 



> Med.-Chirurg. Trans.. voL xlv., 327 
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Years. F^raons JAring, 

Up to 20 46 

From 20 •* 40 . . 80 

*• 40 *' 60 16 

60 and upwards 7 

On the other hand^ the proportion of calculous patients at these 
different periods is, according to M. Civiale's table, up to 20 years, 55 
per cent. ; from 20 to 40, 14 per cent ; 40 to 60, 14 per cent. ; 60 and 
upwards, 14 per cent, or thereabouts. Henco it follows that the liability 
to attack amongst young persons is below 25 per cent. ; while, during 
the bidecennial periods that follow youth, the liability increases in the 
relation of 7, IB, and 30. From 40 to 60, persons are twice as liable to 
stone as those between 20 and 40, while beyond 60 they are four times 
more liable to the complaint. In fact, the liability will be obtained by 
dividing the numbers attacked by the numbers living at each period. 

If this be done, the liability to stone at different epochs of life will be 
expressed by the following numbers : In the young (up to 20 years) 65; 
in adults (20 to 40) 26 ; in middle age (40 to 60) 50 ; and in the aged 
(over 60) 111. 

Sir Henry Thompson has given the statistics of 1827 cases. Of these 
there were, under 20 years of age, 60.42 per cent; between 21 and 40, 
10.18 per cent; between 41 and 60, 17.56 per cent, and between 61 and 
8l', 11.83 per cent. The cases came under treatment during given 
periods of time, in nine English hospitals. 

With reference to all these tables, it must be remembered that pa- 
tients usually suffer from the symptoms of calculus for a considerable 
time before they place themselves under the care of a surgeon, and there- 
fore that the period of formation is usually long anterior to that of ex- 
traction. Dr. Gross has also pointed out that locality appears to influence 
the period of life at which calculi occur. In some countries the propor- 
tion of young patients is much greater than in others. 

All authors who have written on this subject concur in stating that 
females, notwithstanding their sedentary habits, are much less subject to 
calculus than males ; the reason for this is apparent, besides their more 
temperate and regular mode of living — namely, the shortness and less 
complexity in the form and construction of the urethra, its more dilatable 
nature, and the absence of the prostate ffland. When a calculus descends 
from the kidney inte the bladder, or when a calculus by any accident is 
formed in that viscus, it is frequently expelled during micturition by 
the mere efforts of the bladder to empty itself, and it is surprising te 
what an extent the female urethra allows of being distended. Tulpms ' 
relates the case of a lady, aged 89, who spontaneously passed a calculus, 
per urethram, weighing three ounces and two drachms ; but it appears 
to have paralyzed the sphincter vesic®, as she was ever afterwards troubled 
with incontinence of urine. 

In another work * it has been shown that out of 2834 patients, 123 
were females, making a proportion of one female to twenty-three males. 
According to Dr. Prout, the proportion is the same. In some countries 
the proportion is even much less than this. Dr. Klien's statistics, already 
alluded to, show that among 1792 cases of calculus, treated 1822-60, in 
the Moscow City Hospital, only four were females. 

Another reason why vesical calculus occurs far less frequently in 

1 L. iiL Ob0. 7. * Coulson on Lithotrity and Lithotomy, p. 247. 
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females than in males is to bo found in the fact that women are far ks 
liable to certain conditions and affections, e. g, , stricture of the nreiki 
atony of the bladder, etc., which predispose to the formation of calculi 
and are obstacles to their escaix). The difference between thesexau 
regards liability to renal calculus is by no means so decided. 

The conditions and habits of life donbtless act, in yarious ways, as 
predisposing causes of the development of calculus. That the affecca 
IS very much more common among the children of the poor than anufflg 
those of the richer classes of society is a fact that admits of no dispatL 
and on the other hand, it is equally true that the well-to-do da»s 
furnish the large majority of elderly patients. In the case of childiviu 
the decreased liability of those belonging to the upper classes is in ^ 
probability due to the greater care taken with regard to diet, dothiug, 
and cleanliness. Owing to unsuitable food or irregularities in the 
mother's diet, the children of the poor are especially liable to suffer froo 
derangements of the digestive organs, while insufficient clothing, ex- 
posure to cold, and uncleanliness interfere verjr seriously with the action 
of the skin. From the fact that uric acid infarctions are frequently 
found in the kidneys of new-born children (see p. 223), we may infer 
that the foundation of a calculus is occasionally laia during intra-uteriue 
life. Mr. Cadge is stronglv inclined to the belief that the tendency to 
calculous disorders among the children of the poor is still further fostered 
by an insufficient supply of milk as an article of diet, and several facts 
might be adduced in sunport of this theory. With regard to elderly 
patients the increased liability of the upper classes may be traced to the 
influence of sedentary habits, luxurious and excessive eating and drink- 
ing, inducing derangement of the liver, indigestion, and various affectioni 
of the alimentary canal. 

It is difficult to estimate the amount of influence which diet^ ptr u. 

ircises in the formation of calculus, or to what extent the constituents 
of urinary concretions are derived from or depend upon the food habitu- 
ally taken. That, generally speaking, food influences the nature of cal- 
culous formations, is a fact which admits of little doubt. Thus in 
countries where the diet consists largely of nitrogenous materials uric 
acid is the prevailing ingredient ; where vegetables form the staple' food 
of the community, oxalate of lime calculi are more common. With re- 
gard to the relative frequency of calculous disease among flesh-eaters and 
vegetarians nothing positive can be stated, and even if reliable statistics 
could be obtained, it would bo impossible to exclude the influence of 
other factors. We know that the disease is very prevalent in several 
European countries where animal substances enter largely into the com- 
position of diet, and we know also that the same may be said of many 
parts of India where the great majority of the natives adopt an exclu- 
sively vegetable diet. There must therefore bo other factors, common to 
these countries, which predispose to the formation of calculus. It is, 
moreover, indisputable that calculous affections, in all countries, are 
more common in certain localities than in others, and it is impossible at 
present, to show to what extent, if any, this difference is due to diflfer- 
ences of food. Take the English counties for example ; calculus is verv 
common in Norfolk, very rare in Cheshire. That this difference is in 
part to be attributed to difference of diet («. ^., the abandanco of milk 
in the latter county and scarcity in the former) is quite supposable, but 
there must bo other factors at work. The nature of these, in the case of 
Norfolk, will bo subsequently discussed. It remains to uotico briefly the 



exercises 



THB CAUSES OT BTOMX. 235 

various articles of diet> the presence or absence of which in a given local- 
ity, has been considered to favor the development of calculus. It is a 
well ascertained fact that an excessive supply of nitrogenous food in- 
creases the quantity of urio acid in the urine ; a diet corresponding with 
that description would therefore aid in the formation and growth of 
calculi, by furnishing materials of which the large majority of them aro 
coniposea. 

In the second place, the precipitation of urio acid is promoted by the 
use of articles of food which are liable to undergo acid fermentation. 
Even before the chemistry of calculous concretions was understood, it had 
long been believed that acids were among the most active causes of gravel, 
and patholofi;ists have been able to trace a new cause of urinary concre- 
tions in acidity generated in the alimentary canal, as a result of some 
morbid conditions of the digestion. Wherever fermented liquors are a 
common beverage, stone and gravel have been observed to be more than 
usually frequent, and to this cause, namely to the use of acescent wines 
in France and of malt liquor in Britain, the prevalence of calculi in the 
two countries has often oeen ascribed. Majendie, in particular, while 
acknowledging the influence of a rich animal diet, insisted upon the 
effect of acids in the production of urinary concretions. The late Mr. 
Crosse, of Norwich, also considered the prevailing source of urinary 
calculi to be dyspepsia, leading to the generation of acid in the stomach, 
and to excess of uric acid in the urine. 

It is a popular belief that water strongly impregnated with calcareous 
matter is apt to produce stone. The salts of lime found in water are the 
carbonate and sulphate, the former of which doubtless undergoes decom- 
position in passing through the system. The constant use of such waters 
would tend to make the urine alkaline, and hence tni^ht be supposed 
to favor the deposition of phosphates, and, in the second place, the salts 
of lime may possibly irritate the urinary organs, and increase the forma- 
tion of products, such as mucus, the presence of which favors the 
precipitation of the salts of the urine, and promotes the formation of 
calculus. Calculous diseases, however, prevail in many localities where 
the drinking water is comparatively free from such impregnation, and 
are uncommon in some mountainous districts where the water is highly 
charged with salts of lime. It is therefore difficult to trace in a general 
way any causative connection between the use of calcareous waters and 
calculous disease. 

With regard to the prevalence of stone in Norfolk, Mr. Cadge* is 
inclined to believe that it is in part due to the hardness of the water. 
He points out, however, that the presence of lime-salts in excess does not 
tend to the formation of oxalate of lime or phosphatio calculi. Out of 
nearly 200 cases of stone in the bladder, operated upon by him, onlv in 
three instances was the calculus composea of oxalate of lime, and in 
each of these the patient had for some time resided out of Norwich. In 
Norfolk, as elsewnere, the great majority of calculi are composed of 
uric acid, and it is not easy to explain how the presence of lime in drink- 
ing water can promote the precipitation of this substance. There are, 
however, certain facts whicn support the theory, that with an improved 
water-supply calculous diseases would diminish in frequency. Dr. Boberts* 
states that the suburban district of Hulme has supplied considerably 
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' Address in Surgery, British Medical Association, August, 1874. 
* Log. dt, p. fM. 
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fewer cases of stone to tho Manchester Infirmary, since Uie pipc-waJ 
has rcpluced the old pump-wat<^r supply, and Professor Oamgee rep* 
that sneep are particularly liable to be affected wich colcalas in the liu 
stone districts. On the other band, iu Dr. Kichardson'a ' opinion, t 
excess of cnses of calcalous disease in Norfolk and Norwich id not atti 
butable to the water, llis inquiries induced himtobelieTo thatexpoem 
lo cold, and rheumatic disease, not necessarily acute, but chronic b~ 
diathetical, were the main cause; the predisposition, thus en^nder 
being sustuined by pocuharities of diet. He assumed the endemic pre 
valence of a febrile condition characterized by the fonnation of litbstea 
and phosphates in excess. 

With regard lo the rfse of alcoholic liquors, it seems probable, as 
before mentioned, that the deTelopment of calculi is influenced by the 
use of beer and the stronger kinds of wine. Some wines, boweyer. 
appear to possess an antilitbic property. The exemption, iToioted out by 
Soemmering, of the inhabitants of the Rhenish Provinces from calculus 
and gont, was said by Liebig to be due to the character of the wines of 
those districts. The bitartrate of potash, which is abundant in the 
Rhine wines, is converted into the carbonate as it passes through the 
system, and thus, as an alkali, promotes the solution of uric acid. Cal- 
culous diaeaees, according to Van Swieten, ore common in HoUand, and 
the eircumatanco is the more curious considering that gin, a powerful 
diuretic, is the spirit most in use in that country. Nevertheless, amoDg 
the Dutch who come from Europe, and inhabit Batavia (Java), stone ia 
a rare disease, although their manner of living does not differ from tbalkJ 
pursued at homo. Deuyg, who resided in that island for someyears, tell^ 
us that he could find only two persons who were obliged to Buhmit to then 
operation of lithotomy. He further observes that tho water they drink, 
flowing from the neighboring mountains, is much impregnated with 
earthy matters. Mr. Charles Hawkins hits drawn attention to tho infre- 
quency of stone in cider-producing countries.' 

It has been usually stated that calculus is more common in temperate 
than in warm or cold climates, btit a further examination of this stato- 
ment is required. Humid countries, iu particular, of moderate temper- 
ature, have commonly been supposed to be the chief seat of calculooa „ 
complaints; Holland, France, England, and Germany are enumerated a 
exhibiting the prevalence of calculoua disorders in the most striking 
degree. During the last few years, however, numerous reports have b« 
published which prove that caJculoas disorders are far more vidc-spre 
than was commonly believed, and that they are Tcry common in Bom 
countries which were supposed to enjoy total or comparative immunity. lej 
iscertain that they aremuch more common in England aud Scotland thaw 
in Ireland, and aie more prevalent in some parts of England than w 
others. Thus during the five years ending 1871, the mortality from' 
Btono in England in proportion to tho population was more than douhU 
that in Ireland, while in Scotland tho mortality from the same cause vtU 
twi^o that of England. With regard to Ireland, Mr. Fleming' Btat«~ 
that for the lust hundred years tlio average annual number of cases t 
stone operated upon, by lithotomy or lithoirity. in the various hospita' 
or infirmaries throughout the country, has not exceeded twelve. ' 

' Medical History ot England, Medical Times and Gazette, 1S64, p. 100. 

• Lancet, 1B74. vol. ii.. p. 288. 

' Injuries and Diseasea of the Genito-Urinary Organs, p. !08. 
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England the number of deaths from stone varies very greatly in different 
districts and counties. According to Mr. Cadge's tables it appears that 
the greatest mortality occurs in the following six counties, in the order 
named: — Norfolk, Huntingdonshire, Kent, Sussex, Buckinghamjshire, 
and the West Riding of Yorkshire; that the following six counties show 
the smallest mortality: — Cheshire, Cornwall, Cumberland, Hampshire, 
Durham, and Devonshire, while the other counties hold a varying posi- 
tion between these extremes. In Norfolk there is one death from stone 
yearly to 42,744 of the population, while in Cheshire the proportion is 
one to 425,520. The museum of the Norfolk and Norwich Hospital 
contained in 1874 about 1,050 calculi, the total number removed, either 
during life or after death, since the foundation of the institution, rather 
more than a hundred years ago. 

This remarkable prevalence of calculous diseases in Norfolk has 
attracted considerable attention. The late Mr. Crosse, of Norwich, was 
of opinion that neither the food, the soil, nor the beverage used by the 
inhabitants of Norfolk, had gi-eat effect in producing the tendency to 
calculous complaints in that county; and he was inclined to ascribe some 
part at least of that tendency to the variableness of the climate of Nor- 
folk, and to the prevalence" of north-east winds. He illustrated this 
opinion by stating that he had known persons belonging to another part 
of the country, and quite free from any calculous tendency, contract a 
disposition to the disease during a temporary residence for a few weeks 
at Norwich. Mr. Cadge, however, believes that climate exerts but the 
smallest influence in the causation of calculus. He points out that the 
disease is uncommon in many localities, the climate of which is even 
much more inclement than that of Norfolk. From a consideration of 
all the circumstances connected with the locality, he has arrived at the 
conclusion that the local favoring influences consist, to a very trivial 
degree, in the coldness of the climate: in the universal consumption of 
malt liquor; possibly, or even probably, in the constant daily use of 
exceedingly hard drinking water, and lastly in the accumulated effect of 
hereditary predisposition. Mr. Cadge also thinks that the want of milk 
largely influences the development of lithuria, and to this cause he attri- 
butes the great frequency of calculous disease among the children of the 
poor in districts where milk is scarce. He points out that in Ireland the 
poor can obtain an abundance of milk, whereas in Norfolk, Warwickshire, 
Suffolk, Kent, and other counties it is difficult to obtain a proper supply. 
The rarity of stone in Cheshire, where milk is abundant, tends to sup- 
port this theory. It is certainly a remarkable fact that as many cases of 
stone occur annually in Norfolk among a population of 438,656 as in the 
whole of Ireland (pop. 6,412,377). 

When we turn to other countries, we find that the degrees in which 
calculous disorders prevail are extremely various. In the United States, 
according to Dr. Gross, cases of stone are far more common in Kentucky, 
Virginia, Tennessee, and Ohio, than in other parts of the Union. They 
are comparatively infrequent in New York, Georgia, the two Carolinas, 
Florida, Texas, Mexico, and Cidifomia. "In New Jersey, Delaware, 
and the New England States generally, stone in the bladder is prover- 
bially rare. The malady is also uncommon in Canada and the other 
British Provinces of North America." * The negroes in America are far 
less subject to these affections than the white population, the proportion 
of operations among the two classes being about one to six. 

^ Gross, loc. cit., p. 167. 
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The remarkable preyalence of stone in some parts of Bossia has ben 
already alluded to (p. 197). Dr. Klien ^ is anable to trace the peculi- 
arity to any special cause. He thinks that the Testable diet and th; 
wide-spread use of acid drinks may aoconnt for the ireqaency with whk^ 
oxalate of lime calculi occur. The nncleiUy howBTer, m the majoritjaf 
cases, consists of uric acid or the urates; and it is worthy of notices 
supporting the theory that uric acid infarctions form the starting-poiBt 
of calculi m young subjects, that in the districts referred to, childraitf 
the breast often suffer from urinary troubles. Dr. Klien states that tbe 
patients generally do not present themselves for treatment until the 
symptoms are very severe; large stones are often removed from chiMieo. 
urethral concretiona are ^so common in young subjects. Cases of stow 
sometimes form one-fifth of the total number of patients under treat* 
ment in the Moscow Hospital. The disease is fdso common thronghon; 
the central parts of European Russia, in the districts watered by Uh 
upper tributaries of the Volga, whereas in the northern, southern, and 
western provinces it is comparatively rare. The experience of Dr. Beke- 
tow,* the senior surgeon to the €k>yemment Hospital in the Kazan dis- 
trict, fully contirms the account given by Dr. Klien. He has had 275 
calculous cases under his care during a period of thirty years. The 
calculi were almost invariably compo^sd of oxalate of lime with a uric 
acid nucleus. The prevalence of the former constituents is attributed bv 
Dr. Bekctow to an acidulated drink named kwass, in common use among 
the peasants, and also to the diet, which is largely of a vegetable uatnre. 
On the other hand, we learn from Dr. Estlander,* Professor of Surgerr 
in the University of Finland, that calculous affections of a priman 
character are almost unknown in that province. The case- books of the 
University Hospital show that during the last forty-four years only one 
case of stone has occurred in aFinlander, though several operations hare 
been performed upon Russian subjects coming from another province. 
That a similar immunity exists throughout the country generally mav 
be inferred from the fiict that the surgeons attached to eight other hos^ 
pitals, in various districts, reported to Dr. Estlander that not a sinrie 
case of stone had occurred during the last ten years. The hospital- 
books contain no record of renal calculus. Cases also of secondary stone- 
formation are extremely rare in Finland; they occur almost exclusivelv 
among the upper classes, and are generally due to affections of the blad- 
der and prostate. Dr. Estlander has met with only twelve such cases 
during a practice of seventeen years. 

With regard to the causes of their immunity, some importance may 
be attached to the purity of the water, which is derived from CTanite 
mountains, and contains a very minute proportion (only 7 parts in 
100,000) of saline matters. The food of the people consists chieflv of 
fish, potatoes, cereals, and milk (which last is almost always taken sour)* 
very little meat is consumed. TheFinlanders, even the poorest as a very 
general rule, pay considerable attention to cleanliness. Their 'custom is 
to take frequent baths in rooms filled with hot steam. It seems prob- 
able that their immunity from calculous diseases is in great part due to 

' Ueber die St^inkrankheit und ihre Behandlung in Russland. Archiv fur 
klin. Chinirg., Bd. vi., p. 78. 

* Medical Examiner, vol. iii., p. 150. 

' In a pai)er read at the Philadelphia Medical Congress, and published in the 
Boston Med. and Surg. Journal, Nov. 2d, 1876. 
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the simplicity of their diet^ and to the attention they pay to the condi- 
tion of the skin. 

When we turn to Eastern countries we find similar differences with 
regard to the prevalence of calculous diseases. In certain parts of India, 
for example in the Punjab, North-western, and Central ProYinces, the 
disease is very common; we learn from Dr. Fayrer* that in these dis- 
tricts, during six months of 1863, there were no less than 554 cases sub- 
mitted to lithotomy. On the other hand, in Lower Bengal, according 
to the same authority, vesical calculus is not of frequent occurrence. 
Dr. Harris' attributes the ^eat frequency of calculous disease in the 
North-western Provinces of India, in part at least, to the fact that these 
districts are exposed to the influence of the cold winds from the Hima- 
layas, and also in part to the diet, which consists of heavy unfermented 
bread, made from an admixture of various kinds of cheap flours. 

Reference has been Already made (p. 197) to Dr. Vandyke Carter's 
report on the prevalence of calculous disease in Bombay. In that Presi- 
dency the disease is of frequent occurrence, and the cases show a decided 
predominance of oxalate of lime as an ingredient of the calculi. This 
predominance, which is very striking when compared with the experience 
of England, France, and Germany, illustrates the influence which diet 
exerts on the nature of calculi. The majority of the natives of Bombay 
live almost exclusively on vegetable food, and abstain for the most part 
from alcoholic liquors. The climatic conditions, however, under which 
the Hindoos live, constitute another factor of importance. Dr. Carter 
suggests that probably in the tropics there is a constant suboxidation of 
products within the body, the hydrocarbons are imperfectly consumed, 
and oxalic, rather than carbonic,* acid is eliminated. Oxalic acid has a 
great affinity for lime, with which it forms a very intractable salt. The 
lime may be in excess in the water or the food, and its presence may 
perhaps favor the increase of the acid. Besides this, the copious perspi- 
ration, induced by the excessive heat, enables the system to throw off 
by the skin much organic matter which would otherwise pass through the 
kidney in the form of urea or the urates. In this way. Dr. Carter 
thinks, the predominance of oxalate of lime, as an ingredient of calculi^ 
among the natives, may at least to some extent be explained. 

The frequency ana endemic prevalence of calculous disorders in 
Eg^'pt are in all probability due to the mischief produced by a parasite 
which is common in that country. This creature (which has been named 
the Distoma hadmatobium) gains entrance into the oody through the skin 
or intestines, and inhabits chiefly the minuter veins of the urinary 
organs. It commits ^*eat ravages in the coats of the bladder, producing 
destruction and detachment of portions of mucous membrane, and caus- 
ing persistent haematuria. The ova of the creature and the fra^ents 
of mucous membrane and coagulated blood act as foreign bodies and 
become coated with uric acid and other urinary deposits, and in this way 
large concretions are often formed. Lar^e quantities of ova are some- 
times found contained in the substance oi the calculi. 

A report has recently been published, giving some information with 
regard to the prevalence of calculous disease in China.* We learn that, 
at the Mission Hospital at Canton, the total number of operations for 

■ Clinical and Pathological Observations, p. 885, etc. 

* Lithotomy and Elxtraction of Stone, etc., pp. 4 and 5. 

* Calculus in China, by J. Dudgeon, M.D., of Pekin. Med. Times and Qa- 
aette, 8ept. 2d, 1876. 
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«ono from 1S54 to the end of 1875 was 432. Of this number 545 
\^\:ii.\s won? subji-ct^ to lithotomy, and the remaining 87 to lirhom-r 
Tr.o u.:a1 weichi of stone removed was 408 ounces, or 2Wlhs. Ur^ 
*. .a v..uia appear to be the prevailing ingredient. The mortalitv is &: 
r.u::. bat w #raied to have been very small, owing to the freedom fr^s 
t u::a:.:.::y onaraotoristic of the Chinese, and the absence of inflamnur 
:...:: j»nd siitxk. \\ iih this exception of Canton and of TakowinF- 
r.'...N», xrie ex}vnonoo of the Mission Hospitals would indicate tliatsf^i 
:* i:. :nfn:n|uont alTtvi:on m China. Ko explanation has been riven.' 
:;.< ^.ni..*: iXolu5:ve prevalence at Canton. It is stated that thecommt: 
*a:*r *: Pekin coniams an abundance of lime, and is, in eonsequocf, 
i:rv brackish. At I anton, on the other hand, river water is alm*i 
civ .:>.ve.y us^^d. and these facts, as Dr. Dudgeon observes miltiie 
V^ :.>: :r,e fm|uen:k relocated statement that calculous diseases v^ 
n...>: ivirsmon ;n Pia*.^s where the water contains much lime Tt- 
C :. :.:->c a^^ said :o be very subject to dyspepsia arising from acid fenii«. 
u: .::. T.-iV m^-hi therefore be expected to suffer from ffoutandlitE- 
tr.s. sr..: :n ihe iionn of China the disposition to these affections ousti 
:.^ A vvon crx^aier ihau in the south, as the diet in the former dinnc^- 
.#::•.,., h r.;.rt- of an animal nature than it is in the latter ^"i^"- 




gn bodies. 

:'r, r.: : : v .%:v^ i ;..v uiut of the prevalence of calculus in various wrti 
o.f :>: *.:".:. :: > ^v.^oni that very little can be positively asserted i^ii 
r^^pk-l :o ,-4v.> .::rt\i ir.fiuence of climate in the causation of calculoos 
*:*,<.;v.;rv 1: siY:r.s, however, probable that this influence per tf L- 
xv:x >. ih:, r.,0 n.xie of life, comprehending under this head the diet. 
. ./ : :. i, Ar.,: ; .-lo ct v.i ra; hygienic conditions of a population would aiv 
:yo.~ ..• i\::v:a* * i;.r crvater influence than mere climatic peculiaritife 
;:.. ,:i> v.^ .^;>'\ :hi>e latier cannot be altogether excluded from a 
ir, :.; •.'.1 .vv.>..;«*r:i;:»^:; of ihe causes of stone. 

^X . .V. >.. :r.;,:.:Y i:.:o ihe influence of occupation upon the nrevj- 
i; ^A- , : s^\;i\^.:> o.:>i^A.<<\<, we find that very few facts exist which wonld 
^,.y:v • : av> ; :uvru s &5 lo causation. The difference in liability between 
;..v: ; ,\ av,; -.wr hss Kvn already alluded to, but this difference is nr/i 
^vv.v.v .a: >i» ::\ .\\;:jVi::on. but rather with variations in diet and habit* 
v'.f "..., v\*.;* :; o"..^v^> of SiX*iety have, however, been supposed to enjor 
A>.v.,\v: »vr.v.'.; :c iv.:ir»;::::y fr^^m oaloulous disease. In an essay published 
v,:,.:v ,>.a: : *'.: s v\:.:ury a^^\ by Mr. Copland Hutchinson,' an attempt 
>»*s :v.A.;.- :o :r\ni^ :i.,ii oaloulous diseases are extremely* rare amonfl' 
SA,;» rs ar.o, y^'tfAr V;: i\v!\e. He estimated the annual average number 
of s^N*:v.cv. xvo :":;r :u> i:i the British Navy, from 1800-1815, to amount 
50 ;.*x\s\\\ v.r.i" uv.ihs of these Iviiig men who had served at sea from 
\,:x .xv^ ; '<\ i^.;: of these there were, in the 16 years, only eight 
vA>v'< o: » a".s::';!s ,s*inr:u\l into hi>s))ital. In the three great naval hos- 
y .aI> o' HA>*,ir, l\\«:o;ith. and Deal, the ])ro^)ortion of calculous cases 
;\^ ;\^,.i*u:> m o'l^or:*! was oulv one to 10,750. Of the eight eases, two 
^\\V.. \\; :v. -vxs v.r.iiT 14. I'iiis supposed immunity Mr. Hutclnnson 

= ^>A.'js\*; v\wrx*t:vw>on Surv^Tv. more particularly as re^rds the Naval 
A)v.) Vj.ujwa Sorxux^ Iv -Vlox. Coi>land Hutchmson, London, 1826, chapter vii, 
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was inclined to ascribe to several causes connected with the food, drink, 
and general habits of seamen. He laid stress upon the fact that animal 
food is supplied to the men only in the form of salt beef and pork, that 
they have few opportunities of drinking wine or malt liquor, that diluted 
spirits constitute their daily drink, that they pass their lives freely exposed 
to the atmosphere, and therefore exercise the functions of respiration 
with an unusual vigor, and above all, that they seldom allow the bladder 
to become distendea, but pass urine frequently during the day. Mr. Hut- 
chinson also thought that the moist state of the atmosphere of the lower 
deck, in which the men slept, served to promote the functions of the 
skin, and hazarded the conjecture that there may be some essential con- 
nection between the state of the cutaneous functions and the greater or 
less prevalence of calculous disorders. So far as his facts go, Mr. Hut- 
chinson certainly succeeded in showing that calculus is not a disease to 
which seamen are particularly subject. Doubts, however, have been 
entertained as to whether the data on which he proceeds are sufficient to 
show that sailors possess a special exemption from this complaint. Sir 
Oeorge Ballingall has made it appear that soldiers enjoy a similar exemp- 
tion. On this point, Mr. Samuel Cooper remarks: "Mr. R Smith, of 
Bristol, has published an interesting statistical inquiry into the frequency 
of stone in the bladder in Great Britain and Ireland, though strictly it 
is a comparative estimate of the number of operations for stone in differ- 
ent parts of the kingdom in given spaces of time, and in all the number 
of calculous patients. So far as I can jud^e from the facts stated in 
Mr. Smith's paper, and from what I know about the average number of 
operations for stone in London, not more than 180 can be fairly reckoned 
as the annual total of Great Britain and Ireland, which is about one for 
each 100,000 of the population taken at 18,000,000." Now, if this fact 
be recollected in reasoning about the rarity of stone-operations in the 
navy, and if wo also bear in mind the fact that the great majority of 
sailors are men in the prime of life, the cause of the marked infrequency 
of stone in the navy will be tolerably clear. Notwithstanding these- 
objections, Mr. Hutcninson's paper must be regarded as a valuable con- 
tribution to the medical history of calculous complaints; for, though 
seamen may not be more exempt than some other classes of the commu- 
nity from this disorder, it is at least satisfactory to know that so large a 
body of men, living in a special manner, and on a special kind of diet, 
should ejjoy an almost complete exemption from this malady, the more 
so because the ordinary diet of seamen cannot be regarded as particularly 
favorable to the healthy exercise of the organs oi assimilation. It is 
interesting to notice that Mr. Hutchinson's opinion with regard to the 
prophylactic action of vaj>or-baths (for such he considers the lower decks 
of a ship to be at night), is supported bj that of Dr. Estlander, already 
referred to, who attributes the immunity of the Finlanders, in part at 
least, to their habit of taking steam-baths. The diet of sailors, consist- 
ing as it does largely of salted food, may afford some protection against 
the development of calculus, inasmuch as chloride of sodium taken in 
full doses diminishes the quantity of uric acid in the urine. 

A few facts have been placed on record which indicate that hereditary 
tendency sometimes pkiys an important part in the development of cal- 
culous affections. A remarkable instance has lately been reported by Mr. 
Clubbe,* of Lowestoft. A fisherman's three children, aged two, three, 

> Lancet, Feb. 10th, 1872. 
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and eight years reBpectirely, were all operated on for etone. The 
and mother suflered frequently from litburia, and a grandfather 
grandmother were known to have passed several concretions. There was 
also a similar history connected with other members of the family. 

The manner in which concretions become formed around foreign 
bodies of varioua kinds, introduced into the bladder, will he described 
in a subsequent chapter. A few remarks will now be added with refer- 
ence to the occurrence of calculus among the lower animals. A few facts 
have been collected by veterinary surgeons illustrative of the prevalence 
and causation of urinary calculi among domesticated and other animals. 

Man is not the only animal subject to urinary calculi ; in the higher 
mammalia we often notice that their formation, passage into the bladder, 
and gradual increase in size are attended by the same train of symptoms 
as those with which we are familiar in our own species. The museum -" 
the Royal College of Surgeons contains specimens from the monkey, d< 
rat, rabbit, hog, horse, ass, ox, sheep, elephant, whale, eaele, 0Etri< , 
fowl, tortoise, iguana, and sturgeon. The collection shows that gntmi&ii 
voroua arc more liable to calculous disorders than carnivorom animals ; 
also that calculi from the lower vertebrata consist in greater part of car- 
bonateof lime. According lo Mr. W. Williams,' urinary deposits are not 
unfrcqnent in thehorse, ox, and sheep ; calculi being most common in si 
lions and geldings, sabulous depont in mares, and calcarcoas incrosl 
tions on the mucous membrane of the bladder in oxen and sheep. 
the horse and oa, the carbonate of lime calculus is that generally foand^ 
while iu the sheep and pig, the ammonraco-magnesian phosphate, and f~ 
the dog, nric acid concretions, are most commonly met witn. Mr. Wi 
liaras thinks that the composition of the calculus is mainly influenced 
the character of the food. He states that turnips, on which sheep i 
oTtcn fed for long periods, contain much phosphoric acid with ammonia 
and magnesia. With regard to horses, ho points out that those which, 
from the nature of their work, are compelled to retain their nrinc for 
many hours at a time are most subject to calculous deposits ; and that f«E. 
this reason hunters are more commonly affected than other hor 
Foreign substances, introduced into the bladders of mares, are not 
frequent causes of calculus. With regard to food, it is said that somf 
kinds of clover cause the formation and deposit of large quantities of' 
urine-salts, and the secretion of mnch mucus, the presence of which pre- 
disposes to the formation of a calculus. Mr. Oamgee states that sheep 
arc especially liable to calculus in limestone districts. 
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CHAPTER XX. 

STKPTOMS ASD DIAGNOSIS OF STOSB IN THK BLADDER. 

Is the groat majority of cases, urinary Cftlcnli are first formed in the 
kidney; while small, they descend along the ureter into the bladder, where 
they increase in aixo by a succession of layers dcmsited from the urine. 
If the calculus be smooth and small, its passa^ down the ureter oscites 
little or no inconvenience; it may even remam for a long time in the 
bladder without the patient being aware of its presence. If, however, 
the iviial chIcuIub be rougli, and of some sixe, its descent into the blad- 
der is attended with most escrucinting suffering — the pain extending 
from the kidney toward the bladder, down the tliighs and along the 
coarse of the epermatio cord, lieing sufficient to "double the patient up," 
and make him roll in agony on the ground. The descent generally oc- 
cunius from twelve to twenty-four hours. The usual symptoms in tlic 
milder coses are, nausea, rigors, restlessness, and some alarm; pain in 
the back, coming on in severe paroxysms, and extending down the 
thighs: frequent attempts to pass urine; retraction of the testicles; cold- 
Bosa of the extremities, and extreme prostration. 

The cidculns may become impacted in the vesical oHBce of the ureter: 
tho flow of urine from the corresponding kidney will then be prevented: 
dilatation of the ureter and distention of the tnbular stnicturo of the 
kidney vriU ensue, terminating in absorption of its substance; but most 
of the usual symptoms of stone in the bladder will he absent. 

When a ciuculus is louse in the vosictd cavity it falls to the most de- 
pending part behind the prostate; but it shifts about according to the 
iMBturo of Ihe patient, and gives rise to symptoms which ore more or 
less marked in different cases. 

The early symptoms of stone in the bladder are by no means uniform, 
and a great difference eiists in their intensity at the two extremes of 
life. In childhood, the symptoms are ordinarily very severe and dis- 
tinctly marked; in advanced ago the patient's troubles are generally far 
less acute. The following symptoms are those commonly met wiui in 
children, even in cases where the calcnlua is very minute: — intense irri- 
tability of the bladder, evinoed by frequent micturition and perhajts in- 
continence of urine: dnring and after micturition, severe pain which 
they endeavor to alleviate by pnlling the prepuce; severe straining 
during the same act, often causing prolapse of the rectum and discharge 
of feces; occAsionol sudden stoppage of the stream of nrine, and occa- 
sional hematuria. 

In the case of adults, during the earlier stages of stone in the bladder, 
and while the organ is healthy, the iiuticnt ex^riencos a dull sense of 
weight about the neck of the oladdcr, with pain or uneasiness extending 
to tne hypogastric region, perineum, groin, or thighs. The bladder bo- 
comes irritable and cannot retain its contents; the calls to make water 
arc frequent, and the expulsion of the last drops is attended with pain, 
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which shoots along the pcrineam and penis, and centres in the gkoi 
The fre^juency of mictarition is more marked during the daytime, whea 
tlio patient is'moving about; it is less tronblesome at night, under oppo- 
site conditions. Sometimes when the urine is flowing m a full stream. 




l>atient tmds he cannot take any violent exercise without suffering 
iiain; the jolting of a carriage increases his symptoms, and is frequendr 
followed by a discharge of bloody urine, while in some constitutiofii 
hivmorrhage to a considerable extent takes place. As the stone increases 
in size, micturition becomes more frequent and distressing, and the pain 
or uneasiness at the end of the penis becomes more constant and seTeie. 
The la^^t drops of urine are expelled with a spasmodic effort of the blad- 
der, laisting for some time, and the contents of the rectum and vesicali 
sominales are often involuntarily passed, adding materially to the distrea 
and exhaustion of the patient There is occasionally priapism, wither 
without sexual desire. Some patients experience the sensation'of a for- 
eign IhhIv n>lling about in the bladder. 

^ These symptoms come on slowly; indeed, if the stone be smooth, and 
the bladder healthy, there may be nothing for a considerable time to 
direct the patient*3 attention to his case. Sooner or later however in- 
dications of disturbance of the urinary organs ensue, and the features of 
the affection become well marked, in elderly patients, the symptoms 
are usuallv loss severe, owing; probably to diminished sensibility of the 
bladder. "When, in these patients, the symptoms are acute, we marei- 
IKvt to tind a large or rough stone, with more or less inflammation of 
the miu'ous membrane. 

In the early diagnosis of stone, in adult patients, Tery reliable and 
valuable information may generally be derived by noticing closely the 
effec*t of exeriMse, which invariably ag;gravates the most prominent symp- 
toms, the luemorrliage, pain and irritation. These symptoms are doe 
to the mechanical action of the foreign body which the bladder con- 
tains. 

With regard to haemorrhage, the presence of blood in the urine is 
more common t ban is generally supposed, as an early symptom of stone, 
and the variations in the amount at different times are most significant 
It may Ih> little or much; but, if it occurs at all, it will appear after ei- 
orv*iso, and will bo projwrtionate in quantity to the duration and chanc- 
ter of that exorcise. It is frequently tho first symptom that causes alarm 
and induces patients to seek medical aid. Sometimes a discharge of 
florid bliHHl occurs with the last few drops of urine. The hsmorrhage 
then arises fn>m tho stone having been brought into closer contact than 
before with tho walls of the bladder, and it is especially likely to occur 
when the mucous mombnino is inflamed, or when the stone has a rough, 
tulvnnilateil surface. The smooth concretions of uric acid seldom mre 
rise to much ha^morrhji^e, which, on the other hand, is common when 
the .^tone is ct>mposed or oxalate of lime, or studded on the surface with 
|H>ints of trij>le phosphate crystals. If the haemorrhage is only slight, 
tho quantity of bKHxl present may be insuflBcient to discolor the unne. 
In such a ciise, however, the blood-corpuscles will be easily detected, by 
means of the mieroseope, in the sediment of the urine, after this has 
Ihh?u allowed tostimd. These will usually be found normal in shape, 
but they are sometimes globular, especially in acid urine. They will 
alwa}*s 1)0 discoverable in greater abundance after exercise. The jolting 
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of a carriage, for example, is likely to cause somewhat profuse hematuria, 
and a patient obliged to ride much on horseback would notice the exist- 
ence of this symptom at a very early stage of the complaint. The dis- 
coloration of the urine may last several days; but it generally disappears 
with rest and the recumbent posture. When there is ulceration of the 
bladder the case becomes complicated, and the hsemorrhage is more pro- 
fuse. 

The next important and prominent symptom that declares itself early 
is pain, either in the region of the bladder, rectum, perineum, or penis. 
The pain varies in character, being sometimes sharp and acute, some- 
times dull and heavy. It is commonly influenced by various conditions, 
such as the presence or absence of urine in the bladder, the state of con- 
traction of that viscus, exercise, posture, etc. It is described by some 
authors as sometimes periodical; and Deschamps relates the case of a 
man, in whom for upwards of eight months pain of a sharp cutting char- 
acter, produced by stone in the bladder, came on at every return of the 
new moon. Although, as a general rule, the larger and rougher the 
stone the more acute the pain, exceptions to this are occasionally met 
with. Mr. Coulson removed from a thin man, of advanced age, an oval 
stone, of this character, which had never excited severe suffering; and 
there had been great difficulty experienced in detecting its presence by 
the sound. It is probable that in all these cases there is no congested or 
inflammatory condition of the bladder. When such a state ensues, the 
sufferings of the patient become greatly aggravated, and, except byoi>era- 
tion, there are no means of affording effectual relief. Dr. Gross thinks 
that a spiculated stone, or one studded with long spines, produces often 
slight suffering, because the spines admit of the more ready passage of 
the urine, in the same manner that a rough body lodged in the bronchial 
tube will occasionally cause less distress than a smooth body, as it pro- 
duces less obstruction to the entrance of the air. 

When pain is present, a careful consideration of the circumstances 
which tend to relieve or aggravate it, will add much to the diagnostic 
value of the symptom. It is, however, by no means always present as 
an early symptom, and it is sometimes absent even when the calculus has 
attained a considerable size. This absence of pain is generally due to 
one or more of the following conditions : — An enlarged prostate, with a 
pouch behind it; a feeble, atonic state of the bladder accompanied by im- 
perfect emptying of that viscus; a sacculated bladder; and lastly, a olad- 
der rendered less sensitive by age. 

The first condition, hypertrophy of the prostate, has the effect of 
raising the neck of the bladder above the level of the trigone, and thus 
occasions a pouch in this situation. A small stone in this position rarely 
occasions marked pain, unless during violent exercise, inasmuch as the 

Erostatic tumor prevents the stone from falling down on the neck of the 
ladder, and interfering with or obstructing the internal meatus during 
micturition. This condition also prevents the bladder from completely 
contracting, and the patient is thus saved the pain he would otherwise 
experience, from the compression of the stone between the coats of the 
bladder, after the escape of urine. 

The second condition, a feeble atonic state of the bladder, produces 
a similar effect; the coats of the organ are never brought into close con- 
tact with the calculus, and unless the bladder becomes over-distended, 

' Oro88, loc. cit., p. 193. 



246 THE BULDDKB AND PBOeTATX GLAND. 

there is, 08 a rale, an abflence of pain. Under these circnmstances acute 
puiD may be produced by drawing off the urine with a catheter. 

A sacculated bladder may i^ermit a stone to become encysted ins 
pouch formed by the protrusion of a nortion of the mucons coat betwee& 
the muscular fasciculi; a stone thus lodged may occasion but Utile od- 
cusiness. 

In 3lderl^ patients, the bladder often loses to a g^at extent its nor* 
mal sensibility, and, in such cases, the presence of a calculus may give 
rise to little, if any pain. 

In the absence, however, of these four conditions, pain is often oce 
of the earliest symptoms of calculus, and, when occnrnn^ under certaic 
circumstances, and accompanied by other eridences of tne presence of & 
foreign body, it is almost certainly pathognomonic. Thus it often h^ 
pens that, auring micturition, the stone falls acrqss the internal orifice 
of the urethra: it then gives rise to great pain and suddenly arrests the 
flow of urine, and at the sumo time induces violent straining. The ar- 
rest in the flow of urine may not last more than a few moments; it dis- 
appears upon some change of posture, or of its own accord. This, as an 
early symptom, is far more commonly met with in yonng than in elderiT 
patients. If the calculus be so small, or of such a shape, as to admit of 
Deooming impacted in the urethra, it may produce complete retention. 
Patients nave been known to lie on the back during micturition, and to 
elevate the pelvis; the object being to allow the calculus to iaM from the 
urethral orifice into a less sensitive part of the bladder. 

In the case of children, the pain during and after micturition is nsnaDT 
very severe, causing the little patients to cry or scream in agony, and to 
run about the room in the hope of obtaining relief. They also constanth 
apply the hand to the end of the penis, and elongate the prepuce in theiir 
attempt to deaden the pain. This habit, when acquired, of pulling at tlie 
prepuce, is strongly indicative of the presence of a stone in the bladder. 

The diagnostic value, as a symptom, of pain occurring after micturi- 
tion, cannot be too strongly insisted upon, depending as it does on the me- 
chanical effect of the foreign body. The stone being movable it is a 
symptom almost invariably present with all patients who possess the 
power of emptying their bladder. The pain may be felt at the neck or 
over the region of the bladder, but more commonly it is referred to the 
end of the penis and lasts for some minutes after micturition. That 
irritation of the bladder, arising either from the presence of a foreign 
body, or from disease, should so commonly occasion pain at this spot is 
to be accounted for by supjwsing that the impression made upon the 
branches of the sacral plexus distributed to the mucous membrane of the 
bladder is referred to the ultimate ramifications of the filaments from 
the same plexus distributed to the extremity of the penis. The mechan- 
ical effect of sudden jolts, of horse exercise, of driving, etc., in inducing 
pain, is generally a striking symptom and often an early one; the pain 
IS sometimes felt in the neck of the bladder and in the region of the rec- 
tum, but more commonly towaixi the end of the penis. In cases of phos- 
phatic calculi there is often more suffering than when the stone is com- 
posed of uric acid or oxalate of lime, because more or less catarrh of the 
mucous membrane of the bladder generally co-exists with the former 
variety. If the patient be of a nervous ana excitable temperament, or 
of a goutv or rheumatic habit, the pain experienced is often of an ano- 
malous character, and is described by the sufferer in vehement or exag- 
gerated terms. 
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The third symptom that has been referred to, as indicating mechan- 
ical injury, is irritation of the bladder. This is shown by increased fre- 
quency of micturition, and occasional incontinence of urine. These 
symptoms, by themselves, are of little import; they are certainly not to 
be regarded as in any sense characterist^ic, though, for diagnostic pur- 
poses, they become very valuable when taken in conjunction with other 
symptoms. To make them of value, it is necessary, by a process of ex- 
clusion, first to ascertain on what they do not depend, as one or both of 
these symptoms may be due simply to an acid condition of the urine, 
and they are, moreover, commonly met with in nearly all diseases of the 
bladder and prostate, and in most cases of long-standing stricture. At 
the same time, it must be borne in mind that vesical calculus often oc- 
casions inflammation of the bladder, and it may even produce urethritis 
with all the symptoms of acute gonorrhcea. The irritability of the blad- 
der, evidenced by the frequent calls to micturate, is a source of great an- 
noyance to the patient. Sometimes these occur every hour or even every 
half hour. In adults, erections of the penis and involuntary emissions of 
semen often add to the existing discomfort. Prolapsus of the rectum, 
especially in young children and old men, is by no means an uncommon 
complication. It varies considerably in degree; but is at all times a 
source of great inconvenience, because so frequently attended with the 
discharge of flatus or feces. 

Should the calculus have caused ulceration of the mucous membrane 
of the bladder, the desire to make water becomes proportionately more 
severe, so as to be almost if not quite uncontrollable. 

Besides the hematuria, the j)reseuee of a calculus induces other 
changjes in the condition of the urine. These mainly depend upon the 
duration and amount of irritation to which the bladder has been sub- 
jected, and the character of the stone. If the calculus is small and 
smooth, an increased secretion of mucus may be for some time the only 
change. 

liie urine retains its acid reaction, and there is neither albumen nor 
pus present. If, however, the stone is large and rough, in the majority 
of cases it speedily induces more or less vesical catarrh. The urine is 
cloudy, owing to the presence of pus and blood; its reaction becomes 
alkaline from the conversion of the urea into carbonate of ammonia, and 
it contains albumen, in a quantity corresponding to the pus and blood. 
The sediment, at first loose and fiocculent, becomes stringy or ropy, more 
or less fetid, and forms a dense, tough, yellow layer at the bottom of the 
vessel. Examined under the microscope, the sediment will be found to 
consist of blood- and pus-corpuscles, epithelium from the urinary pas- 
sages, and the various amorphous and crystalline deposits. The charac- 
ter of these latter affords an indication of the nature of the stone, or 
ratlier of the substances which compose its crust. A uric acid calculus, 
for example, often becomes coated with a layer of the triple phosphate; 
in such a case, crystals of the latter substance will be found in the urine, 
though the bulk of the stone has a different composition. The same 
substance may invest a concretion of oxalate of lime, and this again may 
form the coating of a nucleus of uric acid. As a general rule, therefore, 
1 1)0 deposits occurring in the urine indicate the nature only of the ex- 
ternal layer of the calculus. If the symptoms be of recent date, if the 
urine have an acid reaction and the deposit consist of urio acid, we may 
safely infer that the calculus is composed of this last-named tabBtonoe. 
If, with a similar rcactidn of the urine, oxalate of lime be ~ 



-■^3 THS BLADDBB AXU PB06TATB QUkND. 

calculas win probably be of a Bimilar nature, or at least the eiteuri 
Uvvni w:li have this eomposuion. If the urine when passed be sMoi 
frum ourbooace of ammoaia* the crust or surface of the calculua is ce- 
. UiTi to be composed of the mixed phosphates. If the same lesction k 
due to tixed alkali, a condition extremely rare, the calculus will be com. 
pnscd ei:her of phosphate or carbonate of lime. The discovery of cr:-. 
tali of cystine m the sediment places the nature of the calculua berik 
a doubt. 

XUw oases hare been placed on record which show that a calcma 
may uadeiw spontaneous disruption within the bladder. The late Mr. 
S^^u::i;im. of Manchester, has reported seyeral instances of this kind, k 

forc« 

::» acciou of tlie' mu;5cles of the bidder. The^uso of "the'diOTptKa 
m jsc thertiore be souglit in the calculi them^lTcs. Mr. Southsm be- 
Ix'vtd tiiac the fracture was due to the generation of some gaseous agent, 
owitidf lo chemical changes iu the earthy constituents of thecalc3i,or 
:o uocompoisicioa of the mucus and animal matter. His view with reonl 
ts> :::e cause of the disruption is supported by a case of Dr. Ord.* TOi 
l>a:;cu:, a^i.d ;s3. (massed spontaneously several calculi and numerous f» 
ttiTf!::.*. aU of whioii Lad the appearance of bein^ segments of sphew 
haT:c^as:ii^lcontnd cavity. Dr. Ord believed that the calcubwew 
bn.»kea :?< ::ie time l»efore they were passed, and that the fracture occurred 
whva tiio ur:iio underwent a change in reaction from acid to alkaliiHi. 
He aL<o *U;Q^<:s that the disruption was due to the expansion of tk 
nucleus a: tiie time when this alteration in tho reaction took place. 
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i: mo:iM arivar taat by keeping uric acid stones m urine and renewing 
the la::<T ca/iv. the increase in weight in a year's time was equal to nine 
t:aws il.e cv^jriial weight of the calculus. He thinks that small stoDCi 
ttiax. m :::v.u the Kniy. increase at this rate, but that for large concretious 
:r:e \:u*r<ssi2:<> is luuehles^ranid. Tho rate of increase depends of course, 
BXduuIy u;vu the ^ualicy of the urine : if the latter is rich in the con- 
*;:;;wii:sVf the calculus^ the grovrth will be more rapid than under oppo- 
3fi;e vvuvi:::v*u*. rav>ciphatic concretions, which are secondary formations, 
are i>,emvv>t rapid iu iheir growth. Phosphates ai*e excreted in urine 
lu t*;o p:\»ivrtivn\ of 45 grains in the 24 hours, whilo uric acid exists only 
lu tao |xr«.^|Vrtiv^u of 8 or 10 grains. When a stone is present if from 
as;\ c:rvum*tanccs the urine contains less of the constituent, the ^owth 
\\f \;\e «;oue w;U as a matter of course become less rapid than before. 

W hea a Ti>sioal calculus has existed for some years, and has induced 
•etvre sxuxpt^uu*, niv^re esi>ecially if complicated with stricture of the 
tttvthwiVxr enlarged prvistate, the kidneys though previously healthy are 
aj*l tv^ Kvome involved, and tho symptoms of chronic pyelitis begin to be 
vlon*lo\H\K The lining membrane of the pelves and infundibula becomes 

* l^ith. S^v. Traus., vol. xxviiL, 170. 

* VxUd Ilarusteinbildung, Wiener Klmih, 5 Heft, s. ld2L 
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"* thickened from repeated attacks of inflammation, and these parts become 
^ enlarged and altered in shape. Owing to the pressure, the parenchyma 
^1 of the kidney undergoes more or less absorption ; the papilla9 then be- 
i come flattened or obliterated ; cysts filled with pus and formed of dilated 
a nriniferous tubules, occupy the cortical part ; and all the most serious 
1 eyils that belong to renal affections follow in the train, and carry off the 
^ sufferer. 

There is a look of great distress in a patient suffering constitutionally 
• from the presence of a stone in the bladder combined with disease of the 
kidneys. He is anxious ; the brows are partially contracted and expres- 
sive of suffering, both bodilj and mental. He becomes thin and wan ; 
the skin is dry ; the extremities are cold ; the pulse small ; the stomach 
does not readily receiye food ; the secretions are yitiated, and the bowels 
become irregular and irritable. Pains may manifest themselves in parts 
of the body quite removed from the seat of disease, such as the knee, 
heel, foot, or arm.* Many circumstances may cause temporary remission 
of the symptoms, and there is always the possibility of the stone becom- 
ing encysted. Several cases, too, are recorded, where calculi had existed 
for years in the bladder without giving rise to any symptoms, and were 
discovered for the first time upon examination after death. In the great 
majority of cases, however, local and general symptoms make their ap- 
pearance in a more or less regular order of sequence, and increase in 
intensity as time goes on. 

Persons affected with stone, and at the same time subject to gout (a 
coincidence by no means unfrequent), require the greatest care as regards 
an operation proposed for their relief ; for any increase of irritation may 
bring[ on an attack of gout, in which the bladder sometimes participates. 
It is in such cases as these that operations must be promptly performed ; 
for useless and long-continued manipulations are apt to be followed by 
serious results. 

With regard to the diagnostic value of the subjective symptoms of 
calculus, it must be borne in mind that many of them are common to 
other affections of the urinary organs. Irritability of the bladder, 
evinced by frequent micturition, accompanies various affections of the 
prostate gland. It is a very common symptom of hypertrophy of that 
organ. In that case, however, it is especially troublesome during the 
night, whereas in calculous disease the irritability is more marked during 
the day-time (if the patient is moving about), and diminishes at night 
during rest. Various tumors of the oladder, stricture of the urethra, 
pyelitis, and other affections of the kidneys are all characterized by irri- 
tability of the bladder. In children, the same symptom may be caused 
by worms in the rectum, or an adherent prepuce. Sudden stoppage in 
the flow of urine may be caused by a pedunculated tumor, and is there- 
fore not pathognomonio of calculus. The pain in calculus is most 
marked at the end of the act of micturition, oecause the mucous mem- 
brane is then brought into closer contact with the foreign body. In 
cystitis, on the other hand, the pain is usually worse before micturition, 
and diminishes after a little urine has been passed. In acute inflamma- 

' S3rmptom8 of this kind oocasionally present themselves without there being 
any serious atfoction of the kidneys or other organs. Professor von Pitha relates 
that Dr. Reiiiich, of Prague, when the subject of a vesical calculus, used to com- 
plain of a severe burning pain in the sole of the left foot. This pain finally dis- 
appeared only after the last fragment bad been removed. Med, TiflMt and 
Qaxette, lb75, voL it 858. .^..^ 
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tion of tlio prostata, the pain i-cscmblcs that vliich ia caused hy stone, 
bnt is loss severe ; in hypertrophy, any pain that mar be present aeiwnili 
upon tiie distention of tlie bladder or a chroiiio indammatory condiiion 
or that organ, and is relieved by the escape of urine. The pain due to a 
calculus is, moreover, exaggerated by movement, whether active or pas- 
sive, and this characteristio ia, as already mentioned, very important for 
diagnostic purposes. 

Xhe pain that accompanies tumors of the bladder varies very con- 
siderably as to its seat and character. It nsually depends nytun the 
amount of obstnietion occasiont'd by the growth, and its character, gen- 
emtl^ speaking, is uninfluenced by movement. With regard to the other 
leading symptom of calculus, hematuria, this, as before mentioned, 
occurs in the large majority of cases at an early stage of the complaint. 
When, after exercise, a small quantity of nearly pure blood is passed, the 
symptom is strongly indicative of the presence of a calculus. There is, 
of course, nothing pathognomonic in the other appearances presented by 
the urine. Considerable alterations often occur, but these are due, as 
already stated, to the acute or chronic cystitis which accompanies the 
calculus. Aa regards diagnosis, it may be briefly said tlia,t the moat im- 
portant symptoms of calculus in the bladder are, the hematuria, the 
severe pai'n at the end of the act of micturition, the aggravation of tba 
symptoms after exercise, and the occasional sudden stoppage of the streap'' 
of urine. It must, moreover, be laid dowu as a rule, that we canni 
jwsidvely pronounce upon the presence of acalculus in the bladder unleat 
It be ascertained by the sound ; and there are few operations which differ 
more in the suffering which they cause to the patient according to the 
manner in which they are performed, than this apparently simple pro- 
ceeding. 

Tiio best kind of sound ia that introduced some years ago by the 
Sir Wiliiam Forgusson. It lius a thin shaft, about No. 5 size, aud a shi 
bulbous extremity. This instrument is freely movable in tlie uretli' 
and its short litho trite-like bnib can be readily brought into contact 
the interior of tlie bladder. It is advisable to have other sounds of 
shape, but perforated like catheters, so that urine can he drawn off, 
the bladder injected, if reouired. 

Previous to sounding, the bowels should bo opened by an enema. If 
the rectum be distended, it occupies too much of the pelvic cavitv, and 
prevents a eatiafactory examination being made per anwn, should the 
case require it. 

The ]iaticnt having been placed in the semi-reonmbent position, the 
jnstrnmcnt, previously well oiled, should be passed carefully and gently 
along the urethra into the bladder, the cavity of which is then to be ex- 
plored. First, the handle should be slightly raised and the convexity of 
the sound passed in a sweeping direction from before backwards, along 
the inferior surface of tlie bladder from the neck to the fundus. Next, 
the bladder should bo explored laterally by revolving the handle from 
side to side between tho nngers and thumb. Lastly, the instrument is 
to be withdrawn to the neck of the bladder, and the point is to bo directed 
first downwards to the space behind the prostate, and secondly upwards 
to tho surface behind the pubes. If the bladder be suddenly emptied 
daring the operation, we may withdraw the sound, and slowly inject 
through a catheter a moderate quantity of warm water by means of a 
properly adapted ajTinge. The patient should bo supported on a table 
or sofa so as to enable us to depress the shoulders aud bring tiie fundus 
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of the bladder to a de|)ending position, into which the stone may gravi- 
tate. Sounding a patient is an operation which cannot be satisfactorily 
performed in a nurry ; and it may be necessary to repeat the proceeding 
6eYei*al times before we can form a positive opinion as to the presence or 
absence of stone. It may excite in some patients such severe suffering 
that it becomes advisable to exhibit chloroform, which, by producing in- 
sensibility, greatly facilitates the examination. The introduction oi the 
finger into the rectum will often bring the calculus into contact with the 
sound ; in children especially this additional manipulation will be found 
of great service. In adult patients the lithotrite will bo found to be a 
very suitable instrument for the detection of calculus. By its means the 
surgeon is enabled to discover the exact condition of the bladder, its 
capacity and sensibility, and the size of the stone, when present. He 
may also ascertain whether the symptoms are occasioned by a foreign body 
of another description, such as a polypoid growth, and again whether the 
bladder is sacculated. Also, if the circumstances are favorable, the stone 
may be crushed as soon as detected, for the examination and crushing, 
when properly conducted, need occasion no more suffering than a patient 
would experience from the ordinary examination with a sound. If, how- 
ever, it be thought advisable to postpone the crushing, valuable informa- 
tion may be gained as to the positioirof the stone, its size, the charac? 
ter of its sur^e, etc., and also as to whether the bladder contains more 
than one calculus. 

The use of the lithotrite enables the surgeon, as above stated, to meas- 
ure the stone. Other instruments have been devised for the same purpose. 
Sir H. Thompson' uses a sound furnished with a slide and scale near its 
handle. This is introduced into the bladder, and its end is to be passed 
beyond the distant extremity of the calculus. The collar is then to be 
slid down the shaft to the end of the penis, so that it touches the external 
meatus. The sound is then to be partially withdrawn until its bulb 
touches the near extremity of the calculus. **The distance of the col- 
lar from the end of the penis is the diameter of the stone in tlie direction 
passed over." Mr. Fleming* has devised an instrument on the principle 
of Mr. L'Estrangc's gauge-sound. This he calls a lithometer. It re- 
sembles a small lithotrite, with a scale near the handle, by which the 
separation of the blades can be measured. Tliis instrument he uses for 
children only. In all cases, a calculus readily found is probably a large 
one. 

A hard stone, as the oxalate of lime or the lithic acid calculus, rings 
when struck, and communicates through the instrument a peculiar sen- 
sation. A soft calculus, composed of the phosphates, conveys a more 
equivocal feeling to the surgeon ; the instrument strikes against a hard 
imyicldingsubstance, but the sound is less sharp, sometimes almost in- 
auaible. The larger and harder the stone, the more audible in general 
the sound communicated by the instrument. It is quite different from 
the grating sensation indicative of a fasciculated condition of the blad- 
der, and may often be heard at the distance of several yards. The intro- 
duction of the finger into the rectum for the purpose of lifting the sur- 
face of the bladder behind the prostate, though very often practised, is 
requisite chiefly in old persons and in children. 

Sounding is an operation not wholly free from danger. It has been 

1 Diseases of the Urinary Organs, p. 143. 

* Injuries and Diseases of the Gemto-Urinary Organs, p. 827. 



known to cause fatal iuQamniatton of the bladder. Mr. Fletoher" r 
the following case: — "A litidthy boy, bis yeiire old. was brongbl 
the hospital with syinptonis of fii,one, for whiuh he was tn-ice soanaed by 
the surgeon, who satisfied himBclf, on both occasions, of tbe existence of 
the compiflint. On the day, however, appoiuted for the operation, he 
could not detect it, and several of his friends tried successiTcly with no 
better success. Tlie Burgeon at length put a stop to these proceedings ; 
but his interference was too late, 'riie boy was put to bed, complaining 
that his belly ached. Active peritoneal inRammation followed; and, not- 
withstanding tlic most energetic means to control it, death took place 
on the fourth day after sounding. Tho inner mombrame of tho blivdder 
woa spotted deep red everywliere, and its ]»eritoneal coat was glued to 
that of the intestines, which were on all sides infiamed and covered 
with lymph." Dr. Prout informed Mr. Coulson that a patient of hia in 
fair healtli died forty-eight hours after being sounded by one of the best 
Burgeon a of the day. 

Dr. Gross sounded a young man, in 1844, who had suffered for twenty- 
four years from stone iu tbe bladder, attended with chronic cystitis, and 
great disorder of tbe general health. The operation was performc-d with 
all possible gentleness, and vet three weeks elapsed before ho waa suf- 
ficiently recovered to justify the performance of lithotomy. Severe cystitis 
ensued, accompanied with violent spasm of the bladder, and tbe bowels 
became tympanitic and exceedingly tender on pressure, peritonitis haviDg 
evidently supervened. These symptoms gradually yielded to the ordi- 
nary antiphlogistic remedies, but not without inducing the belief at one 
period that the patjeut would die. Sanson, Civiole, Crosse, and others, 
tavo recorded similar and cveu fatal cases. "Inconsequence," saya Mr. 
Crosse, "of perseveriug and unsuccessful attempts to discover a etone 
with the sound, in a little boy, inflammation of the bladder camo on at- 
tended by vomiting, and extending to tbe peritoneum; tho most unti- 
phlogistic treatment failed to arrest it, and death ensued in four daya." 

Ttie practice of auscultation, by applying a stethoscope to tho pubio 
region, the sacrum, or the perineum, as recommended by Loennec, 13 not 
adopted by modern surgeons, for the unassisted ear can detect, if pos- 
sessed of its proper power, the contact of the steel instrument with the 
atone. 

Before the operation of lithotomy be commenced, the presence of the 
Btone should be established upon the most unequivocal evidence, and that 
can be only obtained by the process of sounding, as commonly performed. 

Considerable difficulty is often experienced in determining on the pres- 
ence of stone in the bladder. Numerous instances are on record of targe 
stones being found after death, the existence of which could never be 
Teritied during life bv tbe most careful examination. 

Some years ago Mr. Coulson saw a gentleman who had been sounded 
by an exi>erienced surgeon, who waa unable to say whether there woa a 
stone in tho bladder ; the examination caused a good deal of pain, and 
was never repeated. Sixteen months after, the patient died, and a stone 
was found in tho bladder weighing 4ioz., too targe, as we may fairly sup- 
pose, to have formed since the sounding ; the bladder was rather small 
and tlic prostate not enlarged. The museum of St. Bartholomew's Hos- 
pital contains a largo calculus which was taken from a ])atient who waa 
often sounded, but in whom the presence of stone could never, during 

' Medico<3ururgical Notes and Illustntions. 



lito, bo nscortttinod, although there was little or no doubt in the mind of 
the Burgeon of its exiateuce. In the museum of the Royal College of 
KurgoouB there is a bladder taken from the body of a man, who com- 
mitted suicide after long and unalieviuted suffering from stone, the pres- 
ence of which had never been detected, though ho was repeatedly sounded 
by the Into Mr. Abernethy and others. Tho bladder contains a large, 
rough calculus, of an oval form, which measures in its several diameters 
about IJ. 14, and 1 inch. The mucous membrane is thickened, indu- 
rated, and superficially ulcerated. The muscular and cellular coats also 
are thickened, and the peritoneum and other tissues round the bladder 
appear condensed and unnaturally adherent. The ureters are dilated and 
thickened ; both the bladder ana prostate are of ordinary size. 

Repeated examinations of the hladder with the catheter, observes M. 
Civiale,' have failed, even in the hands of the most experienced surgeons, 
such as Chcselden, Pelletan, and Dupuytren. to determine the existence 
of stone. Verzascha,' BenevoU,* Duretus," Rivenus,' Marcellus Donatus,' 
Cheaneau,' Valentin,' Riolanus,* Morgagni," Covillard," Tolet," Colot," 
Morand," Deaohampa," and Chopart, state facta which prove that large 
calculi, of the size even of a hen a or duck's egg, nearly nlling tho blad- 
der, have escaped the most minute and careful examination. Even 
where there are numoroua calculi, they cannot always be detected. Colot 
says he aounded a man at sixty, and though unable toascertain thocncist- 
enco of stone, operated on him, and extracted twenty-two calculi, which 
were hard, and of the size of a hazel-nut. Lapeyronie died of stone; 
his bladder contained a calculus weighing more tnan three ounces, which 
was not discovered during life, although he had been aounded several 
times. Portal and Distal also died of this affection, but in neither could 
the stone bo detected with the sound until it was too late to operate. M. 
Kniger Hansen " relates the case of a man who suffered for a long time 
from dysury, and in whom a stone could never be felt. After death a 
Tory largo calculus, covered with small-pointed elevations, was found in 
the bladder. M. Leroy " also mentions similar instances. With regard 
to all these cases, it must be borne in mind that np to comparatively 
recent times tho instniments in general use for sounding were not adapted 
for the discovery of small stones, and large concretions doubtless often 
escaped detection owing to a similar renaon. 

' Trait* de I'ARection Colculeuse, p. 477. Paris, 1838. 

• Oba. lii., p. 109. 

■ Masotti, Lettera aopra grinstrumenti, etc., p. 81. 

« Bchol. in J, Holler. deMorb. Int., lib, i. c. slvi., p. 148. Two calculi, eaeh 
weigbing two ounces, were found after death. 
^ Praxis Med., i. 14, c. ii., p. 179. 

• De Hedic, Hist, Mirab., 1, 4, c. six., p. 458. A large stone was discovered 
after death. 

' Obs. 1, 3, c. X.: Obs. 2, p. 354. Acalculoa as large as agooao-eggwasfound 
after death. 

• Cbinirg. Med, Sec., iii. c. vii., sect, ix., p. 8C3, 

• Anthrop. 1, 2, c. xxviii., p, 100. Riotauua quotes the case of Casaubon in 
reference to tnia. 

• Do Sedibus. Ep. 48, art. 10. _ >> Obs. latnvchirurg,, p. 42, 

■' Ibid., t. i., p. 2«. 
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Casee not nnfrerinently occur in which a stone is felt distinotlr at one 
_„me, and not at aitother. although the eiamination is made by the same 
limrgeon, and, as nearly as possible, under the same circumetaiicea. Mr. 
RCroeBe, io his work (fig. 9. plate i.), refers to "two culcnli found after 
rdeath in a genlleman who was about to submit to lithotomy; hat the 
stone, previously ascertained to be in the bladder, could not then be 
fell." 

A boy, aged twelve years, was admitted into one of the metropolitan 
hospitals with symptoms of stone; on the fir^t examinatioo, a stone was 
felt, but when the l»oy wixs put on the table to bo operated upon, the 
stone conld not be detected. He was brought a second time for the same 

{Hirpose, but no stone could be felt. The parents shortly after removed 
lini from the hospital. Not long after, the boy was brought to the 
General Di8j>ensury, and the circumstances of the case related bj the 
parent. It was determined toprepare the boy for tho operation for etonc, 
and then sound him, so that in the event of a calculus being discovered 
the oiieration might at once be performed. On introducing a sound, the 
calculus was distinctly felt, and, when removed, was found to weigh a 
little more than a drachm. Two cases occnrrcd to Mr. Coulson iu wliich 
considenible difficulty was felt by himself and others in detecting s stone 
in the bladder. One, a child, three years old, had been taken to a hospi- 
tal and ennrained three times, but no stone was detected. He saw tne 
child afterwords and sounded it three times, allowing an interval of a 
month between each examination, and it was only on tho third occasion 
that the calculus was detected. Just before operating, considerablediffi- 
GuUy was again experienced in feeling the stone; and it was not until the 
finger was introduced inio the rectum, and the neck of the bladder 
raised, that the stone could be felt. The operation was then performed, 
and a stone composed of lithiito of ammonia, and weighing one drachm 
and six grains, was removeil. It was situated in a pouch at the neck of 
the bladder, so that the sound, on entering the bladder, passed over the 
otOouluB towards the fundus. It is prohflblethat if the finger had been 
introduced into the rectum when the child had been previously sonnded, 
the stone would have been felt. 

The other case was that of a boy, five years old; a stone ooiUd be dis- 
tinctly felt on the first exiiminution; but on repeating it a month aft«^ 
wards Mr. Coulson was unable to detect the calculus. The child wa» 
sounded by one of the most experienced lithotomists in the metropolis; 
but, after a careful examination, he conld not detect a stone. After 
wailing three months, the child was sounded again, and at the extremity 
of the sound, towards the fundus of the bladder, the stone was felt. 
The operation was then perfonned, and a mulberry calculus, weighing 
one drachm and fortj-three grains, was removed. The operation revealed 
the canse of the difficalty: the bladder was very capacious for a child of 
his age, and the stone was situated at its fundus. The operator could 
not touch the stone, as in ordinar)' cases, with his finger, nor seize it with 
the forceps, until pressure had oeen made over the bladder, and the 
child's body raised. 

In a case in which Sir B. Brodie operated, he conld discern no stone 
when he first introduced his finger into the bladder; at last he felt it on 
the anterior part of the bladder, behind the pubcs. It was not lying 
loose in the cavity of the bladder, but evidently contained in a cyst, com- 
municating; with the bladder by a round openiiig. By means of a probe- 
pointed btatonry, he carefully dilated the orifice of the cyst, ana tbr~ 
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introducing hia finger, sepflrated the membrane from tlio c:ilculus nntil 
hi) was euabled to uko hold of the stone wiih tlie forceps. It was both 
euc^reted and adherent, for it wus brought uwuy with il portion of the 
membranous lioJng of tho cyst closely attached to it. The boy recov- 
ered, and the calculus is preserved in the museum of St. Qeorge'e Hos- 
pital. 

A calculus, at one time loose in the bladder and easilv felt hy means 
of tho sound, sometimes eludes detectiou by becoming lodged in a pouch 
or cyst formed by the protrusion of the mucous membrane between the 
musculur fasiculi; or, when such a j>ouch exists, it may happen that the 
cuJculus is sometimes contained in it, and at other times makes its 
escape into the bladder, a peculiarity which will re.idil^ account for 
a calculus being sometimes eusity felt, and at other times not felt 
at all. Sir B. Brodie relates the fi>llowing case illustrative of this 
condition of the bladder. "The case is, in many respects, remark- 
able. I discovered a stone in a gentleman's bladder; but he was 
advanced in ye-ai's, and as, for the most part, he suffered very little 
inconvenience from the disease, he did not wish to go through any dan- 
gerous operation for the sake of obtaining relief ; nor did I thiuk it right, 
coosidenng all the circumstances, to urge him Lo submit to it. lie went 
on, in general suffering little or nothing. He was a convivial man, 
dining a great deal in society, as if he had no ailment. Every now and 
then, liowever, he was suddenly seized with the usual symptoms of stone 
in the bladder, and very severe ones too; he then sent to me. I kept him 
in liie horizontal posture, prescribed him an opiate clyster, and m the 
course of a few days, sometimes sooner, sometimes later, the attack sub- 
sided; he was again at his ease, and enabled to return to his usual habits. 
X had been occasionaily in attendance on him for tliree or four jears, 
"' — ho was seized with a severe cold, which ended in a pleurisy, of 
he died. On examining the body, I found the stone imbedded in 
it near the fundus of the bladder. The cyst was formed, in this 
not b; the protrusion of tho mucous membrane between tho mus- 
cular fibres, but by a dilatation of both tumes of the bladder, the mus- 
cular as well 08 the mucous. The stone waa not so closely embraced by 
tho cyst as to prevent it occasionally slipping out of it; and 1 suspect that 
this actually happened, and that it was when the stone lay in tho cyst 
that the patient was free from the usual symptoms of calculus, and that 
his sufferings took place when the stone escaped from it into the general 
cavity of the bladder." Again, the bladder may ulcerate, and the stone 
either wholly or partially escape. 

The causes of the dil&cultv in detecting stone in the bladder may be 
arranged under the following heads: 

1. Various morbid conditions of thf bladder, aa fungous growths, sac- 
culation of its coats, irregular contraction of the muscular libres and dis- 
placements of the organ. 

2. Enlargement of the prestate gland, accompanied bv the formation 
of a [Kiuch or cul-de-sac in the fundus of the bladder, dther abnormal 
conditions of the prostate. 

3. Certain peculiarities of the calculus itself. 

Wlienu fungous growth exists at the neck of the bladder, it may inter- 
fere wiih,or entirely pj-oven t the detection of a calculus, and when the stout) 
becomes encysted, the diffjculties of detection ore often very great. In u 
exhibiting some of tho symptoms of calculus, an encysted condition 
may be inferred to exist when the stone can besometimesj but aot always 
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foond; when it appears to occupy always the same place in the Idjidder, 
and vben only a Email portion of it can be touched by the Eoond; «hi 
little or no increase in the patient's eymptoms is prodaced byexercr 
and when these and the e&ects on the patient's health are comparwiT 
triviaL An encysted calculuH rarely occaaiona mnch pain, but it m 
as in Sir Benjamin Brodie's cose, sometimes leave its poach and becaoS 
free in the caTity of the bladder, and snbsequentty return to its ton 

iwsition. Several encysted calculi may exist at the same time. Id U.,_ 
brty- third volume of the "London Philosophical Transactions," Hf.l 
Nonrse relates the case of a patient in whom the calculi, nine in nun- 
ber, and contained in six separate cysts, were detected on the fint 
sounding, bat never afterwards. Ellenis relates a case in which a stone 
was contained between the coats of the bladder. 

In children and grown-up persons with irritable bladder, the oootr 
tion of the organ renders it difficult to detect the calculus. In this sU 
it is dedrable not to examine the bladder iu an empty state, and if t 
organ be irritable, the irritation should besubdnrd byappropriatemea. 
to euablc the bladder to contain a fair quantity of nrine. In ono of 1 
cases just detailed, there was little doubt that the fear of the operati 

caused the escape of the unne, and that the stone was consequently e 

braced by the folds of the bladder, aud could not be felt. When the 
operation was performed, the boy hod no previous knowledge of what 
was to take place, for the operator was in a state of uncertainty, Irom 
what hod occurred, whether be should be able to feel the calcalas. 

Owing, as may be supposed, to irregular contraction of the mnscnlar 
fibres, the stone is sometimes found at the upper part of the bladder, in 
close contact with the anterior wall, and above the symphysis pvbii. 
Von Pitha has met with several instances in which the calculus was con- 
stantly foand in that position.' He supposes that the walls of the blad- 
der, in a state of spasm, closely embrace the stone, and that, owing to 
the roughened surface of the latter, and the possibly fasciculated condi- 
tion of the muscular coat, the stone remains adherent to the bladder. 
Podrazki, however, states that in a case of this kind which came aader 
his notice, the stone (phosphatic) had a perfectiv smooth snr&ce, and 
presented no points which might becomeentangled in a fasciculated blad- 
der. In this case, by gentle friction above the symphysis, the atone 
could be dislodged from its position, and the patient asserted that be was 
conscious of the change, and that he could feel the calculus at the baae 
of the bladder. Podrazki infers that irregular contraction of the mit9^_ 
cular fibres is the cause of these anomalous symptoms. In the t 
case, jtist alluded to, of Mr. Ooulson's, the situation of the stone wat 
cause of the difficulty in detecting it In suspected cases of this kiw 
the patient should be examiued in various ]x>sitioDB, and the bladd(_ 
should contain a moderate quantity of fluid. In cases of cystocele, a cal- 
culus has occasionally been found in the protnided portion, and, nnder 
such circumstances, it would be impossible to discover Che atone by 
sounding. 

In examining a patient with enlargement of the prostate, who is siu- 
pected to be the subject also of stone, the advantage of using a souad 
of the shape and curve of the iithotrite is sufficiently obvious. The short 
beak of the inatmment can be turned round until it points towards the 
trigone, the probable situation of the stone iu these cases, and this pop- 

' V. Pitba n. BOlroth, Chiiurgie, Bd. iiL, 3 Abtb., 8 Lief., s. 87. _ 
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*^ tion of the bladder can then be thoroughly explored. This form of 

' instrument was recommended many years ago. Mr. Crosse/ mentions 

'^ that Mr. Pearson occasionally used a catheter of this shape, and found it 

^ enter the bladder when an instrument of a different shape would not. 

' No examination of the bladder, when the prostate is enlarged, should 

' be considered complete in which an instrument of this shape has not 

- been employed. Again, the introduction of the finger into the rectum 

> is an auxiliary, which, especially in these cases, and mdeed, in most other 

difficult cases of stone, should not be neglected. It is singular that M. 

Civiale, whose experience in calculous affections is so great, should have 

spoken so lightly of this form of examination.' In one of the cases just 

related, the stone could not be felt with the sound until the finger was 

introduced into the rectum, and the operation was almost on the point 

of being abandoned. Mr. Crosse says, '* I should deem myself as little 

i'ustified in omitting this method of exploration as in operating without 
laving sounded at all." 

There are other abnormal conditions of the prostate which may ren- 
der it difficult to detect a calculus. Thus Miiller mentions the case of a 
boy in whom the following morbid condition of the urinary organs 
existed. The prostate was converted into an immense pouch, in which 
the catheter was arrested; the true vesical cavity, in which a stone was 
lodged, was not reached by the instrument. Ih^ patient was sounded 
twice without any stone being discovered. The third time, however, it 
was detected, and the operation was performed; a large quantity of pus 
escaped, but no calculus was found. The patient died, and, on dissec- 
tion, it was perceived that the bladder had contracted tightly round a 
concretion the size of a small lemon. Tlie prostate was partly destroyed 
by suppuration, and presented an enormous cavity, whicn haa been mis- 
taken for the bladder, and into which the instrument had wandered dur- 
ing sounding. 

With regard to the stone itself, its small size may render it difficult 
of detection, or it may have a coating of lymph, mucus, or coagulated 
blood, and emit scarcely any sound when struck. Under such circum- 
stances, frequent and very careful sounding may be necessary. 

From the preceding remarks, it is clear that, though calculi are con- 
tained in the bladder, it may be difficult, if not impossible, to ascertain 
their existence during life, that the bladder may bo sacculated, and that 
an excavation may exist immediately behind the prostate, or on one side 
of it, in which the stone may easily escape detection. In persons far 
advanced in vears, a secondary cavity, occupying the fundus of the blad- 
der, bounded above by the prostate, behind Dy the orifices of the ureters 
and the intervening portion of the parietes of tlie bladder, may contain 
the stone firmly fixea in it, this state being generally accompanied with 

1 Treatise on the Formation, Constituents, and Extraction of Urinary Calculus, 
p. 55, 4to. Lond., 1835. 

^ En effet, veut-on explorer la partie prostatique de Pur^tre et le col v^ical ? 
le doigt 86 trouve s^par^ de la partie malade par un plancher ^pais, dur et r^is- 
tant, a travers lequel le tact le plus delicat ne saurait rien dibcemer. S*agit-il 
d*atteindre la pierre situ^e dans le bas-fond de la vessie ? pour peu que la pros- 
tate Boit engorgee, et mdme alors qu'elle ne lest pas, le doigt ne saurait arriver 
jusque lit ; sa pulpe appuie sur la face inf^rieure de la prostate, et rarement elle 
8'etend au bord posteneur, entre les vesiculos seminales et les conduits sperma- 
tiques ; les cas dans lesquels il serait le plus facile de palper cettd region de la 
vcssie sont pr^cisenient ceux oil Ton n'a aucun int^ret aintroduire le doigt dans 
le rectum."— 7Vat7d de T Affection Calculeu9e, p. 476. 
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ulceration of the coats of the bladder. In other cases, the ^tono mav br, 
aa it were, pinched between two folds of the bladder, or be fixed In a 
cal-de-eac, formed either b; a hernia of the mocoua membi-ane in con- 
sequence of separation of the ntuecular fibres, as bo often huppeiu in t»l- 
nmnar bladders, or by a real cyst round tlie stone.' 

A variety of anomalous symptoms may combine and simulate thoE« of 
stone. Numerous cases have occurred in which bo many of the symp- 
turns of calculus were present that the patients were submitted to opera- 
tion, but without any stone being discovered. The only uneqaivoca) 
evidence of the preseuce of a calculus is that furnished by the sound, bat 
even after the most careful sounding, numerous errors have arisen. 

The symptoms of calculas are closely imitated by several diseases to 
which children are esiiecially liable. In the case of a child with tuber- 
cular disease of the bladder, there is hkely to be frequent miclnrition, 
irritation of theglans penis, pain in the hypogastrium and perineum, 
pus and occasionally blood in the urine. The hladder is also liable to 
become coated with phosphatic deposit, which, on sounding, may com- 
municate the sensation of a calculus. It will not, however, give tbo 
clear ring of a stone. In dealing with a case presenting these symptoms, 
if a calcuus cannot be detected, it is advisable to examine for tubereulir 
disease of other parts, as tlie kidneys or testicles, or of the prustale 

fland, if the mttent he an adult. It vfry rarely happens that the blad- 
er alone is affected with tubercoloua disease.* In some cases the disease 
commences in the testicle and spreads to the spermatic cord, tc^cuIr 
seminales, prostate, and bladder, and under these circumstances the 
nature of the complaint would be sufficiently obrious. The symptoms 
of other morbid growths more or less closely resemble those of calculus.' 
but in the majority of cases careful examination with the sound will clear 
up the difSculty. Among other affections which simulate calculus may 
be mentioned phymoais, with contracted preputial orifice, occurring in 
children: irritability of the bladder, dependent upon morbid states of the 
urine, ascarides in the rectum, or other soui-ces of irritation. In sometf— 
these caaes the imitation is so close, that only after most careful soundtq 
can the absence of a stone bo demonstrated. It is worthy of notice that r 
these affections are more common before eight years of age than tlicy s 
afterwards, and that even those not connected with the urethra are m<M 
tommon in boys than in girls. Stone in the kidneymayalso give risef 
many of the symptoms of calcnhis in the bladder, but in the fomiff 
affection the hcemoorbage is usually more profuse, the pain in the loia 
more decided, and the irritation of the gluua penis less troublesome. 

A very, remarkable case, in which many of the symptoms of 8loi_ 
were present, and for the relief of whica cystotomy was performed 
without finding a caicolus, has been reported in detail by Mr. Pagc^ 
of Leicester. The patient was a boy, three years and eight montT 
old, who had suffered for two years from pain in micturition, — " 

■ Velpeau. Medicine Operatire, 2d edit.. 1889, torn. iv.. p. 484. 

• One instance in w&ic)i Ihe bladder alono was tiJt^ted with tube 
disease lias been recorded by Mr. Preacott Heweit. Clin. Soc.. November Z 
1S74. Tlie patient was a girl ag«d nine, and the STntptOiua closely i™"™** 
those of stone. 

• For a marked case ol this kind report»I by Mr. Savory, see Medii^ Tim., 
vol. ii., IH.'iS, p. IIIB. The tumor was a pedunculated growth ho situated m ^ 
obstruct the internal orifice of the urethra, and the Bymptoius cloeelv rvMonbl- 
thoM ot calculus. 

< Britiah Uedical Journal, December Uth, 1901. 
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page of strenm of iirinc, and prolapsus o( tlio bowel as thoconaoqneneo 
of jirolongeil stiiuiiing. Thu chila wus beHlthy looking, aiul tlicro had 
never been haimaturiu. On osmnination with it sound, tin uiidiljlo click 
waa produced, but it was not siiHiciently clear to encoiimgo an operation 
being frerfonned. After repeated attempts the sound waa foniid to be 
producible at will, but it did not impreas all who heard it na being the 
dick of »n uncovered stone. In this dilemtnii, influenced by the charac- 
ter and intensity of the ej-ajptoms. and other consideration?, it was 
decided to open tlio bladder, i'he median operation was performed, but 
there was no stone diacovemble, and there was no click heard on intro- 
ducing the forceps. The child died forty-eight hours after the operation, 
and on examination of the body, neither stone nor calculous deposit was 
found in any part of the urinary organs. Both ureters were tortaous and 
greatly dilatea; the left formed a complete pouch, nearly as largo aa a 
pigeon's egg, at the lower end. There were evidences of slight perito- 
nitis, and the mncona membrane of the bladder was injected posteriorly. 
The click beard Jn sounding was found to arise from the point of the 
sonnd impinging npon the iliac portion of the brim of the pelvis, the 
edge of wnicn was nnusnally thin and sharp. There was extensive dis- 
ease of the brain. The sause of the symptoms could not be satisfactorily 
explained, but it appeared to be connected with the dilated and pouchy 
state of the ureters. The lesson, as Mr. Paget observed, to bo drawn 
from this case is not to operate unless the clearest and sharpest click is 
given to the sound. In another very obscure cose,' in which the symp- 
toms of calculus had existed from infancy, they were found to be caused 
by alarge coagnlum beneath the membranous portion of the urethra. 
The origin of the fibrinous concretion was attributed to the impaction of 
a calculus, and the formation by its side, of a cyst, which gradually en- 
larged, and became filled with mucous and flbrinous exudation andi 
dcpoaita from urine. The retention and difficult micturition were appa- 
rently due to the obstruction of the urethra caused by the solid mass. 

In Mr. Pagct's case and in the one just alluded to, examination with 
a lithotrite would doubtless have prevented the mistake. With regard to 
the sensation communicated when the sound impinges against u bony 
prominence of the pelvis, it is only necessaiy to remember that a calcu- 
is, unless encysted or adherent, rolls about in the bladder and changes 
its place, whereas a bony projection always maintains its relative position 
to the parts around. 

A curious case, recorded by Mr, Fenwyck,' may bo mentioned as an 
instance of the rarer conditions, the symptoms of which may simulate 
those of stone. In this case an aneurism of the abdominal aorta gave 
rise to symptoms which misled the surgeons attending the patient. 
There was violent pain at the extremity of the penis and in the pubic 
region, during and after micturition; there was pain in the kidneys and 
epigastrium; the urine was rod, and deposited a thick sediment; the 
tongue was white, and the appetite bad. The symptoms appearing to 
indicate the presence of stone in the bladder, a sound was introduced, 
but no calculus could be detected. There was nothing which created a 
suspicion that the disease was aneurism. The r^tient, soon after he was 
admitted into the infirmary ut Newcastle-upon-Tyne, died under symp- 
toms of great exhaustion, preceded by sudden fainting. The abdomen 
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CHAPTER XXI. 

FOBEIQK BODIES IK THE BLADDER. 

The nninber of foreign bodies, besides proper urinary calculi, which 
have been found in the bladder, is immense. Li males and females, hair, 
beans and peas, f ruitnstones, ears of corn, portions of bougies^ nails, bul- 
lets, small bones, pins, needles, string, stalks of flowers, etc., etc., have 
all been extracted from the bladder, and many of these foreign bodies 
have frequently formed the nucleus of a stone. 

The manner in which they may sometimes find their way into the 
bladder is carious. In many cases the accident has arisen from an at- 
tempt to satisfy morbid desires. Numerous cases of this kind are on 
record, especially in females ; at other times the foreign body is intro- 
duced by accident or design. Some years ago Mr. Hayes Walton, ex- 
hibited, at the Medical Society of London, five calculi, which had been 
removed by Dr. Mackenzie, of Edinburgh. The calculi were of pris- 
matic shape and uniform size. On inquiry, it was found that a number 
of beans had been forced into the patient's urethra and rectum by some 
companions in a drunken quarrel. Each calculus was formed round one 
of these beans. In other cases the foreign body has slipped into the blad- 
der by accident. This is very likely to occur during the use of bougies, 
catheters, etc., and in a great many instances it has been found that the 
foreign body was a t(Jbacco pipe or some cylindrical body, employed by 
the patient as a substitute for a bougie and for the relief of stricture. 
Sir A. Cooper once cut a woman for stone which had formed round a 
female catheter ; the calculus was nearly an ounce in weight. Some 
months previously a surgeon had allowed the catheter to slip into the 
bladder, but said nothing about the accident for fear of getting into 
trouble. 

Mr. Toogood, of Bridgewater, has published, in the Medical Oa- 
zette two interesting cases where a female catheter slipped into the blad- 
der. In both cases the instruments were extracted by dilating the urethra 
by the sponge-tent, so as to enable the fore-finger to be introduced into 
the bladder. 

Mr. Coulson was once summoned to a case in which a female catheter 
had slipped into the bladder, and after an hour's trial with various in- 
struments, ho at last succeeded in laying hold of it with a long, straight, 
narrow forceps, and withdrawing it. He also, in consultation with the 
late Mr. Key, saw a case where three inches of a thin gum-elastic catheter 
broke in the urethra, near to the bladder, and although called to the gen- 
tleman immediately after the occurrence of the accident, they were un- 
able to lay hold of the broken portion. Three weeks afterwards the frag- 
ments (for there were two, one an inch in length and the other two 

' I would refer the curious on this subject to the Dictionnaire des Scienoes 
H^icales, t. vii., p. 88, and also to M. Civiale*8 TraiM de T Affection rilnwkl^ 
p. 78. 
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iacbei) were voided by the urethra. In another case, seen by Mr. Coal- 
ton with the late Mr. N. Ward, of the London Hospital, a male si^ 
catheter had become broken daring introduction, and a part of the m- 
strument, five inches in length, had made its way into the bladder. Thi 
i!ie lithotrite, the broken part was extracted without difficulty, and tk 
jiaticnt suffered but little from the accident and operation. 

The use of gutta percha bougies has given rise to several accidents 
of the kind now alluded to; the substance may possibly be converted into 
a hydrate, which alters its qualities, and renders it brittle. A remark- 
able case occurred some years ago at Guy's Hospital, in the practice i 
Mr. Cock. The patient, a man forty-six years of age, had been nndff 
the care of Mr. Lawrence, at St Bartholomew's Hospital, in 1854, witi 
stricture, and had been in the habit of wearing a g'utta percha boogie: 
but on one occ: sion the instrument became tightly embraced by ibe 
stricture, and gave way on an attempt being made to withdraw it lb. 
Lawn^nce made several fruitless efforts, with forceps, etc., to extract the 
fortMgn l»odv, a portion of which projected from the bladder bto the 
back i>art of the urethra. The canal was then incised through the peii- 
neuni, but the fragment of bougie again broke, a portion remaining en- 
tin^Iy in the bladder. The man was put to bed, and in a few days the 
fraftnont escaped spontaneously through the wound, which afterwaidi 
hweiU 

Eighteen months afterwards this man entered Ouy's Hospital from i 
similar accident Ue a^n had had recourse to a oougie of his own 
manufacture, and broke it a second time. He supposed that about fife 
inches of the instrument was left in the urinary passages. The uiethn 
was dilated by means of bouses, but no foreim body could be felt * lod 
as the bladder was extremely irritable, Mr. Cock did not deem it prudent 
to employ the foreej^ or lithotrite. In a fortnight after the accident the 
symptoms had become very severe, the urine contained blood, and ropT 
mucus mixed with Phosphates ; the pain was very ^reat The operation 
for lithotomy was therefore performed, but the division of the prostate 
was limited, being just sufiScient to allow the introduction of tne little 
fin^'r. Throe separate portions of bougie coated with phosphatic de- 
posit were extracted with a small forceps; they made up about fire inches, 
and evidently constituted the whole of the retained fragment The 
wound progressed favorably, and was completely healed before the expi- 
ration cdt a month. 

About the same time a similar case occurred in the practioe of Hr. 
Callaway. The patient had been addicted to onanism, and introduce<i 
a cylindrical piotv of French chalk, about an inch and a half loni? intc 
the urethra. It got into the bladder and excited great irritability of thai 
organ, the patient making water every quarter of an hour with pain, i 
vertical incision was made through the raphg, and the membranous per 
tion of the urethra onened — but still no body could be felt ; the wonnc 
was therefore enlar^^a until the finger could pass into the neck of th< 
bladder and dilate it ; a small pair of lithotomy forceps was now intit^ 
duced, and the foreign body removed. The patient did well.' 

In a third ease, observed by Mr. Hutchinson, the fragments of a gntU 
percha bougie came away spontaneously. The circumstances under whici 
this occurnnl are worthy of attention ; all attempts to discover the for- 
eign body failed, — the urethra was therefore dilated, and the bladdei 

1 Medical Times, Aug. 80th, 1856, p. 218. 
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afterwards injected with warm water to distention, until it began to rise 
above the pabes. Aboat one-third of the quantity was at; once rejected 
by micturition, in a full stream, but nothing else camo away; in six hours, 
however, the patient again made water, and felt something in the peri- 
neum; on kneadine this body forwards, he succeeded in removing a frag- 
ment about an inch long. The same fortunate accident occurred five 
hours afterwards, and again the patient was enabled to push forward a 
fragment and remove it as before. The two fragments were nearly three 
inches in length, and were thinly coated with phosphates.' It is proper 
to observe that, in these three cases the bougies had been imperfectly 
manufactured by the patients themselves, and not by an instrument- 
maker. 

Various other forei^ bodies have been known to gain entrance into 
the bladder by perforating its coats. In this way bullets and other pro- 
jectiles, as well as fragments of bone, whether detached by violence or 
the effects of disease, have found their way into the bladder. Such bodies 
speedilj^ become coated with phosphatic matter, and thus lead to the for- 
mation of calculi. Dr. Gross' states that during the last war in America, 
there were twenty-one examples of lithotomy for the removal of concre- 
tions consequent upon wounds of the bladder. In these cases, leaden 
bullets, a fragment of a grenade, an arrow-head, splinters of bone, pieces 
of cloth, inspissated mucus, etc., formed the nuclei of the concretions. 
Sir H. Thompson' has given an account of two cases in which fragments 
of exfoliated bone had passed into the bladder. In one case there was a 
history of injury to the pelvis, and in the other of abscesses in the neigh- 
borhood of the hip-joint. 

The symptoms occasioned by the presence of a foreign body in the 
bladder more or less resemble those of stone. These, taken together 
with the history of the case and supplemented by careful examination 
with the sound, will usually establish the diagnosis. When, however, as 
is sometimes the case, no satisfactorv history can be procured, informa- 
tion as to the nature of the foreign body may sometimes be obtained by 
introducing a lithotrite into the bladder, or passing the finger into the 
rectum or vagina. 

The course to be pursued when foreign bodies, and especially frag- 
ments of bougies, etc., are retained in the bladder, is indicated in the 
preceding cases. The most favorable termination is, of course, that in 
which tlie foreign body is expelled spontaneously. Hence, whenever 
circumstances will permit, when the symptoms are not urgent, and the 
foreign body may be presumed to be of moderate size, Mr. Hutchinson's 
practice is wortnv of imitation. The canal of the urethra should be 
dilated, and the bladder distended by injections. The change in the 
form of the bladder, produced by forced distention, is a circumstance 
which permits the elongated body to present itself at the neck of the 
organ, in a position best calculated to promote its passage into the 
urethra. 

In other cases, when the end of the foreign body projects through the 
neck of the bladder into the urethra, an attempt shihuld be made to 
extract it by means of Weiss's instrument for the removd of urethral cal- 
culi. 

The surgeon familiar with lithotrity is evidently the most likely to 

1 Loo. cit., p. 213. * Log. cit., p. 808. 

* Diseases of the Urinary Organs, 4th edit., p. 288. 
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faoceed in attempts of this kind; and hence we are indebted to 5L Cm- 
tie for the most detailed account of the manner in which these fwtia 
bodies may be removed from the bladder. The following remarks w 
condensed from his work on " Lithotritjr.'' « M. Ciriale Imd recourse to 
hihotritio instruments for the extraction of such foreign bodies as admit 
.*f being removed in this manner, and with them he has at varioua tim« 
extracted a haricot bean, a pea, com beards, stems of plants, boueic*. 
pieces of wood, and a barometer tube. In most of these casesTthe owr- 
at ion presented much less difficulty than might hare been anticinsl^ 
while the pain was not excessive. ^^^' 

Genendly spwiking, the patient can sufficiently explain the nature of 
the body which has been introduced into the bladder; but its shape, sia 
and consistence may be modified by its sojourn in that orsan phosphatk 
concretions almost alwavs forming round it. ^ * f t 

The bodies may be distinguished into three kinds. Some are smill 
and oval, more or less soft, and capable of being flattened or extracted 
whole. The second kind is composed of flexible bodies, as boneies, etc 
In the thini species we have long inflexible substances which am te ^' 
tra^toil only in the direction of their long axis. 

With the first class the Rreat difficulty is to lay hold of the forei«Ti 
K-^dy; and for this purpose M. Civiale preferred his three-branched insini- 
lufiiL In emplovinff it, care must be taken to close the branches on the 
forc'ipt bodv by pushing forward tlie sheath, not by drawing back tlie 
hninches. The reason of this precaution is obvions. In certain cases, 
a ourvod lithotrite with broad flat blades may be employed- from om 
t^ two ounci^ of fluid having been previously injected mto the bladder. 

Fkxihle bodies of the second class may often be seized and extracted 
with a small lithotrite; as the flexible body bends, great caution is re- 
M;w.i the oi^rator being necessarily ignorant of the manner in which 
rV f,w;pi K^v mav be i)laced between the blades of the instrument 
V.»r).*»n42:aad inflexible bodies, various instruments have been constructed 
Ir ^7>e^vf ti^^-^s*?, after introduction into the bladder, a hook is made to 
r*T^'r»ir H moving a nortion of the handle. When the foreim bodv is 
^.^. >. ^-.V.r;*wing the hook, it is brought into a position wKich ciin- 
0>^ ^ iX uxii^ axts ivf the instrument, which is then withdrawn 

SW.^ :h^ mea^^ures fail or not be deemed applicable, an Operation 

?v%^Wj $JtuiU!ur to that of lithotomy should be performed without any 




...K,' ^\.\<*u%v:v^uv>f calculous deposits, and it increases the nsk of disease 
.X .iW Xi«Ky«i^r or kiduoy, whereby the danger of any operation subse- 
Y#,v4i>.\ sKw^is^ary mu^Jt be greatly augmented. 

^H\iV c**iW v^f females, the extraction of a foreign body from the 
\:v siv; i*4ivN vKVrtcuous much difficulty. The urethra admits of consid- 
...ssW i;l^;A;iv>n, nhich may be accomplished either by the forefinger or 
>» V jCa ^»i Wviti^^a dilator* or Simon's specula. A pair of forceps can 
.Ku. sV uCi^sluoiKl iind the foreign body seized and drawn out, the fini?er 
\ N^; .uw%i u> Htfiji<it ihc ^^Atraction. If the foreign body is of consider- 
A '^^.• .viic^ '-i sud^) be bivkcu ui> with a lithotrite before extraction. Tedi- 
...A ,4,i>l vc;> careful manipulation mavbe necessary for the removal of 
.. -Iw^'viuu^i foiviga body, Mr. Bryant* reports a case in which a 

l\a.u' i'taauui? ot hi^torimLio de U Uthiotritie. Baillidre, Paris, 1847, p 235. 
tt^^'UkV A sur^ci,\ . vol li., U». 
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1 into the bliidilcr of ajouiig woman, and tlie 



stiletto had been ] 

point of tlic iiistrumont wiie found to bo iirojecting'forwai'ds and u|>- 
wards, and fixed in the symplij-Bia. Witli the loft forefinger in the 
urethra, Mr, Bryiint pressed the stiletto back, and after some littlo mani- 
pulation tlirougli the rectum with the right index lingei', ho managed to 
fix its point aguinac the tip of the finger m the bladder, and then with a 
pair of forceps ho drew the stiletto out. The extraction of a hair-pin 
rnay present some dirticultioB. When passed into the bladder with the 
rounded end foremost, its points separate from each other and are liable 
to fix themselves in the muoous membnine. In such a case a blunt hook 
should be passed along the finger introduced into the bladder, and an 
attempt made to catch the loop uf the hair-pin. If, owing to its size 
or other causes, the foreign Dody cannot be withdrawn through the 
urethra, an oi^eration similar to that for the removal of a calculus may 
become necessary. 

An ovarian cyst has been known to empty itself into the female blad- 
der; fram which in such a case, pus, scrum, and colloid matter have 
been discharged for a considerable period, la other cases, fragments of 
various kinds, such as hairs, teoth. and bones, have been discharged in a 
similar manner from dermoid cysts of the ovary. In cases too of extra- 
uterine ftetation, a communication is sometimes established between the 
bladder and the sac containing the fiotus, and fragments of the latter 
may pass into the bladder. Six cases of this kind have been collected by 
Giessler.' In a ease recorded by Sir Henry Thompson' numerous frag- 
ments of a fcetua were removed from the bladder of a. patient. 

Hydatids have also been discharged from the urethra, and after 
death, numbers of them have been found floating loose in the bladder. 
In the majority of such cases, it is mostprobable that they have descended 
from the kidney, along the ureter, but they have been known to find 
their way into the bladder from a cyst which had opened into it by ulcer- 
ation, in a case i-eferred to by Winekel, the posterior wall of the uterus 
was the original seat of the cyst, the contents of which found their way 
eTcntuu'ly nito the bladder and rectum. Other parnsitea which invade 
the bladder are the Bilharzia htematobia, the ova of which have been re- 
peatcdlv found in the urine of patients EufFering from the endemic biemo- 
turiu oi the Cape of Good Hope and Egypt. This parasite haa been 
already alluded to in the chapter on " Iliematuria." Other worma have 
been reported as occurring in various parts of the urinary organs, but, 
as pointed out by Dr. E{ol>erts.' many of the cases have been clearly 
proved to bo examples of imposition — consciously or unconsciously — on 
the part of tho patients. In this categorj- may be classed a case reported 
bv Hr. Curling,' and mentioned in former editions of thia book. Intes- 
tinal worms, however, occasionally find their way into iho bladder; in 
women through the urethra, and in both sexes through fistulous open- 
ings. 

Several instances of hair voided with tho urine are mentioned by Sir 
Hana Sloane; one particularly of a brewer, who suffered from the passage 
of long hail's, matted or woven fogeUier, passed with great pain, but 
with little or no calculous matter attached to them, Mr. Powell relates 
a case of a middle-aged lady, who after being teased with disordered 

■ Inaug. Diss.. Marburg, 1856. Quoted by ^Vi^uk«l, Uondbuclk der Frauen- 
knnkheiten. p, 158. 

* Lancet. 186S. Nov. 23d, p. fiSI. ■ Urinary and Renal Dieease«, p. 591. 

*Med.-Chir, Trans,, vol. xxxi., p. 374. 
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stomach and bowels, and cvacnations of whey-colored and fetid urine, 
passed little masses of hair mingled with a pecnliar viscid mncona sub- 
stance, partially cmsted with calculous matter. The excretion of these 
masses was attended with ag^vation of the distress and pain in Uie 
bladder, from the urine bringing them into contact with the orifice of 
the urethra. The complaint, which in this case continncd long, induced 
great weakness and much wasting of the body. Dr. Wallace also met 
with an instance in which hair was seyend times Toided with the unne; 
and on the body being examined after death, a stone was found in the 
bladder, as large as a goose's egg, from narts of which hairs had grown 
out. It was thought that the nairs voiacd during life, which were xeiy 
numerous, and some of an extraordinary length, grew out of that stone; 
because when the hairs hung out of the urethra, as they frequently did 
to the great torment of tlie patient, they were obliged to be pulled out^ 
which was always done with a resistance, as if plucked by the rooL' 

' Howship, 6p. cit., p. 167. 
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CHAPTEE XXII. 

LITHOTBITY.' 

Various efforts have been made, from time to time, to supersede the 
serious, aud, before the introduction of chloroform, the painful opera- 
tion of lithotomy. 

All these attempts, however, failed in their object, and the removal 
of stone bv cutting into the bladder was the only effectual mode of get- 
ting rid 01 the complaint, until the discovery by M. Givialeof the opera- 
tion about to be described, viz., that of breaking up the stone in the 
bladder so as to allow of its discharge by fragments tnrough the urethra. 

Lithotrity is not suited to all cases of stono ; its successful applica- 
tion will mamly depend on its being employed only in such cases as are 
suitable for this mode of operating. Tne indications or contra-indica- 
tions of the operation will be pointed out at the close of this chapter ; 
for the present it will be assumed that the subject about to be operated 
on does not present any conditions which would render lithotrity im- 
proper. These conditions are ascertained by a careful examination of 
the general health, and of the state of the urinary organs in particular. 
Having decided as to the propriety of the operation, the next point to 
be considered is, whether it be necessary that the patient should undergo 
what is called 2)repai*atory treatment. 

When the calculus is small, the bladder healthy, and the urinary pas- 
sages show little signs of irritability, pre])aratory treatment is not to be 
regarded as necessary. In most cases, however, it will be prudent to cor- 
rect any unfavorable conditions which may exist, before proceeding to 
operate. Thus, the digestive organs must be attended to, and any de- 
rangemen t of the intestinal secretions improved as far as possible. Irrita- 
bility of the bladder must be relieved by opiates, etc. ; m a word urgent 
symptoms must bo alleviated or got rid of. As a general rule, however, 
even where there are no unfavorable conditions, before submitting a pa- 
tient to examination, and also before operating, ho should be kept in bed 
for several hours, and directed to retain his urine for two hours, if pos- 
sible. This precaution will enable him to bear a lengthened and thor- 
ough examination without distress. At the same time care must be 
taken not to overtax the bladder ; the length of time during which the 
urine can be retained without causing distress must be ascertained, for if, 
at the time of the operation, there exists a strong desire to pass 
urine, with an irritable bladder, involuntary escape wiU almost cer- 
tainly take place the moment the instrument comes into contact 
with the coats of the organ. Usually a sufficient quantity of urine, 
perhaps about four ounces, will accumulate in the bladder in an hour, or 

> Several of the additions made to this chapter have been taken from the edi- 
tor's work on Stone in the Bladder, London, 1868. The account here given o 
lithotrity refers to the operation as practised before the introductioa ql &. Big 
kiw*s method, which forms the subject of the next chapter. 
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an hour and a half, anil most patients will bo able to retain this quMtirr, 
if kept perfectly quiet. It is the more necessary to attend to th« 
points, because before proceeding to operate the surgeon should, b? i 
careful examination of the urinary orsans, obtain some notion of ih 
capacity and contractile power of the bladder ; the size of the stone -the 
condition of the prostate ; in a word, of Tarioos circumstances connecttd 
with the substance on which he is abont to operate, and of the orgu! 
that inclose it or give passage to his instruments. Should the examine 
tion have given rise to any degree of irritation, it will be prudent to de- 
fer the operation until such iritation has subsided. 

Previous to examination it is important to ascertain that no renal 
complication exists. This will be determined by a microscopical eiaii- 
ination of the urine, which is always adYisable before an opera^ 
When there is evidence of kidney affection, this does not necessarily cod- 
tra-indicate lithotrity, but on the other hand is a strong reason for vtt- 
f erring it to lithotomy. At the same time, however, it is a warning thai 
very little should be done at each sitting, and that all unnecessary instn- 
mentation should be avoided. 

It is also necessary to ascertain whether any constriction exists in mt 

eart of the urethra. When there is a stricture it must of course be treat^ 
ofore any attempt is made to introduce the lithotri te, and it will befortbe 
surgeon to decide whether to treat it by ordinary dilatation, rapid dilsta- 
tion, or by internal urethrotomy. In the choice of the most suitable method, 
ho will be mainly guided by the urgency of the bladder symptoms, bvtk 
circumstances of his patient, and by the seat and character of the itnc- 
ture. When the stricture is confined to the orifice of the urethra, it mar 
be divided by Civiale's urethrotome, and the operation of lithotrity mar 
safely be proceeded with at once. 

l5cforo operating, however, an important question presents itsdf. 
Should the patient bo submitted or not to the influence of chloroform? 
Both M. Civialo and Sir Benjamin Brodie pronounced against the use of 
chloroform in lithotntic operations. In the majority of cases, the opera- 
tion, properly performed, is almost painless, and the occurrence of pain 
is generally an indication that the proceedings are being continuedbe- 
yond what the bladder and constitution of the patient are capable of en- 
during. Under such circumstances the feelings of the patient become a 
most useful guide to the surgeon, who, however, must not require such 
assistance in order to determine whether or not his manipulations are in- 
juring the coats of the bladder. As a general nile, therefore, chloro- 
form is unnecessary, but in certain cases the use of an anaesthetic is at- 
tended bv many palpable advantages. In some patients the urethra is 
abnormally sensitive — a condition not unfrequetly co-existing with cal- 
culous affections and other diseases of the bladder. In well-marked 
instances of this kind, the passage of an instrument causes intolerable 
pain, and a thorough examination becomes impossible. In such cases 
some have recommended the preliminary introduction of bougies, in 
order to diminish the h}'pera3sthesia. The practice, however, is open to 
the objections that much time is lost, and the patient is subjected to 
much unnecessary suffering, no't only from the repeated introduction of 
instruments and the acute symptoms occasioned dj the stone, but also 
from the mental anxiety arising from the dread of impending operations. 
To avoid these evils of delay and unnecessary suffering, it is better to 
have recourse to chloroform, and this state of the urethra is one of the few 
conditions in which anaesthetics are indicated during the operation of lithot- 
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rity. The hypenesthesia in no way contra- indicates lithotrity; on the 
contrary, it often progressively diminishes witli each operation. In fact, 
this abnormal sensitiveness, m many cases, seems to depend upon the 
presence of a foreign body in the bladder, and consequently subsides 
with the other symptoms, pari passu with the diminution in the size of 
the calculus. In cases, also, where the stone has been partly crushed 
without the aid of chloroform, and great irritability of the bladder super- 
venes, chloroform may become indispensable in the subquent operations. 
A remarkable instance of this kind occurred in the late Mr. Coulson's 
practice. A gentleman, set. 52, in whom he had crushed a lithic acid 
calculus several times without the aid of chloroform, suffered after a 
time so severely from irritation of the bladder that malignant disease of 
the organ was supposed to exist. On examination of the oladder without 
the aia of chloroform, no stone could be detected. The symptoms becom- 
ing more severe, it was determined to examine the bladder under the 
influence of chloroform. This was done, when a large calculus, with 
lithic acid nucleus, covered with the phosphates, was readily seized and 
crushed. The operation was repeated four times under chloroform, with 
an ultimately successful result. 

Another condition that renders the administration of chloroform 
desirable in lithotrity is cystitis, where this has arisen from the presence 
of the stone and does not subside with rest. In such cases, the stone is 
usually a rough one, and nothing but its removal will cure the cystitis, 
and the more rapidlv and safely this is effected, the greater the chances 
of recovery. In such a case, the chloroform is of great assistance. The 
examination of the bladder, at the close of the treatment, for the pur- 
pose of ascertaining whether any fragments remain, is also sometimes 
greatly aided by the use of anaesthetics. 

In performing lithotrity on children, chloroform is absolutely neces- 
sary, and, in operating upon women, also, the use of an anaesthetic is at- 
tended by many advantac^es. 

Various instruments have been invented from time to time for tho 
operation of lithotrity; as with most other inventions, suggestion fol- 
lowed sug^stion, until, after many years of patient labor, M. Giviale 
succeeded m devising the instrument, which, having undergone certain 
small modifications, is now generally in use. It consists of a round steel 
shaft, with a curved and .flattened extremity projecting about one inch 
from the line of the shaft at an angle of 120° or thereabouts. The shaft 
is adapted in diameter to the calibre of the urethra, and its length 
exceeds that of the latter canal by three or four inches. Throughout 
its whole length runs an open channel, in which fits a sliding steel rod, 
freely movable. The extremity of this sliding rod is curved and flat- 
tened, like the extremity of the shaft, only narrower; these curved extremi- 
ties are called the blades of the lithotrite, the end of the shaft being 
called the female blade, and the end of the sliding rod the male blade. 
At the opposite end of the sliding rod is a screw turned by a wheel. 
This screw can be connected with or disconnected from the shaft 
Ht pleasure, by means of a disk fitted at the upper extremity of the 
shaft, containing a kind of double bolt, which, by a quarter turn 
of the disk, Is made to press and rest against the groove of the 
screw. When the* screw is connected with the shaft, the male blade, by 
turning the wheel, can be closed upon the female blade, so as to crush 
any stone grasped between the two, and again, by a quarter turn of the 
disk, the screw can be instantly disconnected from the shaft, and the 
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male blndc relcawd from itt position vithont the intermption that v 

be caused by iiiiscrewing, thus enabliov the operator to proceed at < 

to renev hia e^arcli for the <!U>ne. The ianor surfuce of the male bladtv 
namely, that eido which fits on the female biade^ ia roughened, to facili- 
tate tlio grasping and crashing of the stone, and there is a small hole at 
the angle of the shaft, to prevent accnmnlation of debris. In ooe olai 
of instraments used vhcn the atone is very hard or large, and itJ 
required to crnah without pnlverizing it, the female bliide is open or ffl 
estrated, as it is termed, to admit of the escape of fragments thronglw 
on cmshiog. For all ordinary purposes, however, the lithotrite with pU( 
blades is enfficient. An instmment of this kind, owing to the f ' " 
of its blades, requires less apace in the bladder to enable it to grasp | 
Etone, which, when the screw-power is applied, it rednces to Sue tn 
rocnts or d6bris. The fenestrated litbotrite. on the other hand, '. 
wider blades, requires more room in the bladder, and. by ita action, i_ 
stone is reduced to larger and more angular fragmcntB. This form | 
instrument is suitable for large and hnrd stones, but an efficient sabstita 
for it, and one without its disadvantages. isanon-fenestratcdinstnuiK 
which has the male blade somewhat wedge-shaped. In dealing with h . 
and hard stones, this tatter form of lithotrite may be used for the first a 
ting, toi be replaced subsequently by the ordinary fiat-bladod lithotri' 
With regard to other modificaifona of the instrument, Mr. Weisi I 
invented a method of changing the sliding into screw action, and a 
versa, by touching a batton in ine handle. Sirll. Thompson has adopt 
this contrivance, and has introdnced a cylindrical handle^ which | 
regards as a very important improvement, claiming for it that it enab] 
the operator to eiecnte more rapid and delicate movements than arc p 
sible with handles of other forms. ^^ 

Preliminary injections are, as a mlo. nnneceeeary. The introdn^^ 
tion of a catheter renders a patient lesa able subsetjuently to tul«»t« 
the presence of an instrument for any time in the bladder. Tlio opin- 
ion formerly prevalent was, that unless the bladder contained screnl 
onnees of fluid, there was considerable risk of injuring the coats of ■•■^™ 
organ. With modem iustruments, however, this risk is redued I 
minimum; the bevelling off of the male blade, so that the edge does n 
coincide with that of the female blade, renders it almost imposaibU i 
injure the coats of the bladder. Besides the lithotrite, the instninii 
sometimes required are, a pair of urethral forceps, and a large-siaed q_. 
eter and injecting bottle for patients unable completely to empty t 
bladder. 

The position of the operator and of the patient if of much import- 
ance. The surgeon stands on the right hand of the patient, so time it 
may not be necessary for him to change his position after the instmuicnt 
has been introduced and when he proceeds to search for the stone. Th| 
patient should be on his back, his body being slightly inclined towi 
the oi>erator. The operation may bo i>erfonned on the ordinary bospitri 
bed, but as this involves stooping on the ]>art of the surgeon, it would h 
better if the patient*s body were abont thirty inches from the groond. i 

Many operators, following the example of M. Civiale, are in the ba' 
of placing a firm cushion under thcsacnim, so that any foreign body n 
roll back from the neck of the bladder. This plan, however, is rea ^ 
necessarv only when there is considemlde hT)>ertrophy of the prostate, 
occasioning a regular pouch behind it, in which the etone lodges. The 
patients head and sbouldere Gbonld be supported by pillows, so that tf 
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may he no strain on any part of the body, and the patient may foel Uitn- 
si'lf quite at ease. The legs are to be separated, and the thighs slightly 
flexed upon the abdomen. 

The lithotrite, having been warmed and wcU oilod, is now to be 
passed into the bliidder. To effect liiis part of the operation without 
injury to the urethm is only second in irajwrtance to crushing the calcu- 
lus without injury to the bladder, for there ia no accident in lithotrity 
that is attended with more distress to the patient, both at the time and 
after the operation, than that occasioned by laceration of the urethra. 
A minute aescription of the best method of introducing the instrument 
will therefore be given, as by careful and cautious practice of the various 
manu'uvrea required, injnriE'Scan in all cases be avoided. 

On comparing the lithotrite with the catheter, it will bo at once per- 
ceived that the difference in the size, shape, and weight of the two instru- 
ments will necessitate a corresponding difference in the method of intro- 
ducing them. And it is from a disregard of these differences, and from 
an attempt to itass the lithotrite in tlic same manner as the catheter, 
that failure sometimes occurs, and that the patient is often subjected to 
much unnecessary suffering and occasional injury. The lithotrite, owing 
to its more abrupt and irregular curve, and the shortness of its bont por- 
tion, cannot bo Kirried, like the catheter, with one continuous sweep into 
the bladder. And these differences, together with its greater weight and 
gi'eater volume, render it essential that, in the use of this instrument, 
we should be much slower and more deliberate in all our manipulations. 

Tlie opemtor stands with his back towards the face of the patient; 
the lithotrite being held horizontally in the right hand, and this hand 
being placed immediately over tho right anterior snperiorspinons process. 
The jienia is taken between tho middlo and ring fingers of the left hand, 
and the lips of tho meatus arc opened with the thumb and index finger ; 
tho instrument is then introduced into the meatus, and tho penis gently 
drawn over the short curve of the lithotrite, the instrument being at the 
same time allowed to decline slowly towards tho perineum. To accom- 

Slish this, it is necessary to mise the lithotrite and at the same time to 
raw the penis towards the hand holding the instrument. When the 
estremity of the instrument reaches tho bulbous portion of the urethra, 
the handle will bo still inclined towards the risntside; though it will 
have approached nearer the median lino of the body. The lithotrite is 
now swept slowly round till it is brought to a perpendicular direction, 
the shaft forming a right angle with ttie body of the patient, and the 
result of this movement will be that the curved part of the instrument is 
brought into the direction of the canal under the pubic arch. Keeping 
it in this position, the penis is drawn upwards, and tho lithotrite allowed 
to penetrate slowly by its own weight the membranona portion. When 
this part of the urethra has been reached, the left hand is withdrawn 
from the penis, and the instrument ia lowered carefully and withont 
force towards the patient's thighs, at tho same time that it is pressed 
forward into the bladder. It is this List part of the introduction which 
requires the greatest care, for it is here tho greatest difficulty arises, 
especially when the prostate is enlarged. It ia only by constant practice 
on the dead subject that the natural amount of resistance to be expected 
I can be learnt. The inatnimont has to be lowered in proportion to the 
hypertrophy of the prostate ; aisea have occurred to the editor in which 
' this organ was so large that it was found impossible to lower the instru- 
L meut sufficiently tintil the pelvis had been raised by a bolster ; the handle 
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of the lithotrite coining into contact with the conch before the iDstn- 
mcnt W21S sufficiently depressed to enter the bladder. When the btb 
trite enters tlie memDranous portion of the urethra, the left hand of tb 
operator is free and should gently press on the pubic r^on. Ttiifto- 
ceeding has the effect of relaxing the triangular ligament, and d 
diminishing spasm of the abdominal muscles ; and it is always fod 
useful in proportion to the amount of resistance offered b? mueik 
spasm and hypertrophy of the prostate. 

The instrument having safely entered the bladder, the next boaoa 
of the surgeon is to find and crush the stone. The t^st method of pe^ 
forming this part of the operation is that introduced by M. CiTi^;i: 

1)resents many advantages over the method originally practised in E^ 
and, and even now adopted by some. In this latter method, the litis- 
trite is introduced fairly into the bladder, against the floor of whic^ts 
convex portion of the instrument is pressed, so as to cause a hoUoiri: 
that part. The blades are then widely opened, and the stone, natoTaEr 
gravitating to the lowest point, comes within their grasp, when it £ 
secured and crushed. It is sometimes necessary to give the instrnmem 
a smart shake in order to dislodge the stone. This proceeding, how€Tr. 
always occasions great pain and severe shock to the patient, and, afitf 
the first crushing, a sharp fragment may at any time get behind tit 
instrument, and by pressure be made to lacerate the mucous membnae 
of the bladder. 

The essential difference in the French operation is that instead o! 
the lithotrite being pressed against the trigone so as to produce a hollof 
into which the stone may roll, the instrument avoids contact with i^ 
vesical walls, and its blades are directed in search of the calculus, h 
one method, it is attempted to make the stone come to the instrument: 
in the other, the instrument seeks for the stone. In the French method! 
the patient being placed in the lithotrity posture, the instrument ii 
passed into the centre of the bladder, in the manner already described, 
and its convexity is directed towards the trigone. In this position the 
blades are opened, and are allowed to fall half over to the ri^htorlef; 
side and then closed. If the stone is not included, the insUiimentii 
brought back to its first position, viz., that which it occupied when first 
intrcKluced ; the blades arc opened as before, turned to the other side and 
again closed, care being taken that the axis of the instrument is gtill 
maintained in the median line. In this way the central part of the floor 
of the bladder is explored. To examine further than this from tbe 
middle line, the instrument should be again opened in the first position 
turned laterally, and gently swept over the floor of the bladder until the 
convexitvof the instrument is brought close to the concavity of the riffht 
side of tne organ, so that the sides of the blades shall all but rest afamst 
the extreme right of the floor of the bladder, the points, of course beine 
directed inwards: the blades are now closed. The movements are 
repeated, if necessary, on the opposite side, with the same precautionit. 
These manipulations will certainly find a stone when present, unless the 
prostate is so large that a pouch is formed behind it. When this is the 
case, the instrument is opened and turned round until the open blades 
point towards the trigone, the handle of the instrument is then raised 
until the points of the blades just touch the floor. When a stone is 
seized dunng any of these manipulations, the instrument should be 
brought back to the first position, and the stone crushed. The frag- 
ments will then fall immediately under the lithotrite, and a half turn of 
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^t the instrnment, witboot aaj lateral moTement, will be sure to include 

a some of them. Gases somettmea occur in which the operator experiences 

21 considerable dfSicalty from the insufficient length of the lithotrite as 

■I ordinarily manufactured ; and man; English instruments made on tlie 

31 French principle have been found to be more than an inch shorter than 

] those of French manufacture. Where, however, difficulty arises from 

i this cause, it generally happens that the penile portion of the urethra is 

nnnsnally long and the prostate gland hypertrophied. The editor of 

;, this work has recorded a case of this kind, in which had the calculus 

f been at all larger than it was, it wonld have been impossible to open the 

. instrument wide enough to seize it.' The patient also suSered more 

than he otherwise would have done, as, in order to crush the stone, it 

was necessarr to press back the curved portion of the female blade deeply 

into the bladder. 

Another instance occurred to Mr. Coulson, where, from the unnsnal 
length of the urethra, he was obliged to have a lithotrite expressly man- 
ufactured some inches longer than his largest instrument. 

All the manipulations should of course be conducted slowly and in a 
cautious manner. In searching, the instrument should be hela as liglicly 




Fio. B.— figure allowing tlio lithotrite held in the manner just described. 

as possible, the riglit liand being applied to liandle the extremity of the 
male blade; the left hand holding the handle of the female blade. When 
the stone is to be crushed, the left ami is pressed to the operator's side, 
while the left hand grasps the handle or wide part of the female blade as 
firmly as possible, so as not to allow of any giving or lateral movement, 
the right band screwing the male blade home. It is of course desirable 
that the calculus should be seized, as nearly as possible, in the direction 
of its short axis. 

When the calculus is large, the surgeon has little difficulty in flnifing 
the stone, but it may not be so easy to seize it. In such a case, the two 
blades of the instrument should bo applied, slightly separated, to the 
surface of the stone; they are then more widely separated, by drawing 
one branch forwards and pushing the other backwards, until they reach 
the edges of the foreign body. The instniment, thus opened, is pressed 
laterally on the stone, until its branches become placed between the 
foreign body and the walls of the bladder. 

Before withdrawing the instrument from the bladder, it isabsolntely 
necessary to ascertain that the branches are perfectly closed, nnd that no 

■ Stone In the Bladder, by Walter J. Coulsw), p. 88. 
18 
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fraffnienta of the rtotie or detntns arc retained between the bbdpt Oi 
looking at tho Bcale marked on tho handle of the inatrnment. wshill* 
at once whether the blades are closed, or to what extent ther tniw 
rated. It la Bcareely necessary to say that anj increase of theii>rf» 
instrument or the projection of any angnlar fragments bet«mii 
blades, might prodnce aenoDS injury to the neck of the bladder and ir 
row parts of the urethra, while the lithotrito ia being withdrawB. l! 
requires seTeralmorementa of the screw to get rid of thedetritusfm 
the scoop, but the detritus must be got rid of. A few turns of the jcti 
backwards and forwards will usnaJly suffice to clear the instnimenL or ib 
action of the screw may be suspended, and percusuon be eieny 
slightly on the end of the male branch. 




Tho first operation in lithotrity should be regarded as a kind of f«t 
and should not occupy more than a couple of minutes; in this time it it 
neually easy to crush the stone two or three times, and this 13 qaite snffi- 
oient for tho first BJKinjr. By watching the results, an insiffht will be 
obtained into the conslitution of the patient, and valuable knowledge will 
be gained as to tho iimouiit of tolerance the bladder esbibita tmratii 
operative interference. Much suffering and great loss of time are some- 
times occasioned by iiltemntiii<; too much at tiie commencement. Afiw 
a cautious oxixrimcnt in ilio (irst instance, much more can be afterwards 
done wilh ooiittdcmt'. Am a rule, at subsequent operations, the instm* 
mcnt may Iw kept in tht'bladdi'r forfivcorsii minnteawithoot occasioii- 
in^ marked dii'tn'ss, and in this lime many fragments may be crnshed. 
With rr-fiiirt't- (<> lh<' ituonsd l«» Ih> oIIowihI Iietwfcn the different Bittima 
four dava may Iw iitu«ll,v f»d«tvtl l\» vht^uo between the first and second. 
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and afterwards the Btirgeon should be guided mainly by the coming away 
of the detritus. Where, however, the early symptoms of calculus have 
not been disregarded, two operations should suffice. After an efficient 
crushing, so long as the debris continue to escape in considerable quan- 
tity, it would be useless to do more, but as soon as this ceases to bo the 
case, the operation should be repeated. The interval of a few days allows 
ample time for all symptoms of irritation and soreness of the urethra to 
subside, and for the patient to recover from the slight shock of the oper- 
ation. 

It has frequently been observed that a first operation has afforded 
marked relief to patients, who, before the crushing suffered acutely from 
the more distressing symptoms of calculus; but that others, who had pre- 
viously suffered comparatively little from the presence of the stone, had 
all their symptoms materially aggravated after the first crushing. In- 
creased irritation is to be anticipated with hard calculi, uric acid, and 
oxalates, where the fractured portions are sharp and angular, and in this 
case it is particularly important to pulverize the fragments as much and 
as soon as possible; and not only is there a strong reason for speedy oj^er- 
ation, but it is useless, and even hazardous, to wait for the subsidence of 
the irritation, when the latter clearly depends on such a cause. The fol- 
lowing is the practice which the editor's experience has dictated in this 
matter. If the pain and other symptoms have begun distinctly to 
diminish before the usual time for the next sitting, it is well to wait until 
the fourth day for tlieir further subsidence. If, however, they continue, 
and especially if there are rigors, and much pain of a cutting character, 
the cause is almost certainly irritation by angular fragments, and it is 
desirable rather to anticipate by a day or two the usual period. This 
course has been pursued by the editor on several occasions with marked 
benefit, and at other times its non-adoption gave cause for regret When 
operating under the above-mentioned circumstances, the use of chloro- 
form is to bo recommended. 

The removal of debris by injecting and washing out the bladder was 
formerly the rule; at the present time such an attempt is rarely made. 
At one time, the method was generally practised immediately after each 
operation, and it occasionally happened that patients who bore the lithot- 
ritT with perfect heroism, completely broke down under the unnecessary 
infliction of syringing. The word ** unnecessary " is used advisedly, since 
it is only the smaller fragments that will escape through a catheter, while 
these, and much larger fragments than these, will pass readily and with- 
out pain through a healthy urethra during micturition. The method 
therefore is to be regarded as a mischievous one, since it involves an un- 
necessary introduction of instruments — a practice which should always 
be avoided. * 

The first indication in the after-treatment is absolute rest after each 
operation. So long as the surgeon has reason to believe that a fragment 

' It is neceflsanr to state that the above remarks do not apply to the method 
of operating introduced by Dr. Bigelow, in which the stone is crushed, and the 
fragments removed by means of a powerful aspirator through a large evacuating 
tube, at a single sitting. An account of this operation is given in the succeeding 
chapter, and the remarks in the present one with regard to the removal of frag- 
ments by syringing and washing out the bladder, refer to attempts made with 
this object prior to the introduction of Dr. Bigelow^s highly-successful method; 
which diffexB, both in its essential principles and in if s scope, from those hitherto 
practised. 
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of Buy Bbe lemsins in the bUdder, the padent iboaU be kept | 

The Em^ has been almdr alladed to that imted tvlirf to ■■ fl* 
]MinfiiI nmptotna of Etone Wimetiom oemn after tbe fint cra^iK 
accMinnallT to EDcb an extent that before nnr fngateata ooae svar, dli 
pattenta imagine ther are cured of their diseaae. Thti Haafpeatmmwl 
{Minfnl sjmptonu before there U ilbj raateml dimnatiaa is the baft «( 
the stone, Spends mo«t prob^lj on the iir^alar afaape of tlw I 
fraeraeats which permita the nn&e to filter throagfa tbeni, aad 
litUe impediment to nuetimtioD;H> far, howerer, m>iBtWpaiaai 
the BTmptams would all be t^ ranch aggrarated if tfaep«tieat W 
anjexerciae. 

Tbff operator will always knowfmntbeEiieof theoripBala 
tbe qnaab^ of debris paned, fnna the state frf the nrine, aid I 
with which fr^ment§ are anaed at the mbseqD 
remains to be £iBe. Towards the termination o 
tstioa has eabeided, and when the urine passed showa Toy Gttle tiwee «( 
Teocsl nocos, the patient ihoald be directed to try faimsetf ■ilh^iBlh 
exemae — walkitig, dririo?, or riding. Shoold anv sDch exeteiae indHe 
tiritation, or giro rise to the appearance of mociu or Mood in th« sra^ 
It k cuBwitial that another Gxanunaiioa should be made with the litfeB> 

The aeoeM^ of a rerr careful trial, before dismissog a pati^rt m 
jtrteetij cured, is ebown br the weU-koowa fact that reeamnee ef al 
w ^aptoms ot stoat is mach more comaioo after lithotritj than aflat 
fithotoa;. In maar cases, the obriooa reason for thia is, tfairt some &a^ 
meat has remained after tho last cntshti^ The speed; neorreBC* «f 



B state frf the urine, and tbefa^Bty 
be subsequent sitting Iraw mua 
mination of the eaee, when all m*- 



stone a^Kan most commonlT in the old, and is often the bnit «< Iha 
Burgeon for IroBtuif too impUciUj' tiie sensations of the patient, and Bot 
hearing in mind t&it, with adfancing jemn, the normal senabtlitr eC 
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the bladder is, to saj the least, impaired. The absence ai iiiilMiiM 
aranetimea indncea the sni^eon ton^lect whatisof aogreat importimci^ 
rix., the mkroecopieal examination t4 the urine, and uis aa affected h* 
exercise or repose. When either the seasations at the patient, or the 
appea rance of the unne under these two cooditiona, indicate tluit a f^^- 
ment is left behind, a further exploration becomes B c e c e ni rr, and it is at 
thia atwe of lithotrity that the most difficult and careful manipnlatM^ m* 
nquircd. In thetdd, whentbeprQetateisTentatgf^orwhenfroatpnrtU 
atenj ot the Uadder, a portion of urine is afwa;s left behind, soaie &t- 
ealtj may be experienced; and, in rare cases, wjien the bladder ia aae- 
euwed, thia difficnlly is materiallj inenaeed. Under either of ttee 
condidons, a careful examiuatioa with tbe lithotrito will enable the swr- 
geon to deal with the offending fiagnent. In conducting this final e*- 
aminatirm, it is important not to hare toe much orine in tbe bladder ; 
thtee onncea is in most eases qoito saffieaent to admit of idl the wiius 
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the prostate is hrpertrophied, it is adrisable for the final ex~ 
I to bare the pmu raised bjr means of a bolster. The palieBt 
haTtne been thas placed in the most uroruble poaition, the "*— '-itiiin 
then beeomes iimfij a matter of maaJpnlatiTe dexteritT ; at the mme 
lime , the preTions experience of the opentor in this partCcnlar ease wOl 
prore of the greatest assistance in enabuny him to sdect the most saitaUB 
natrument, and to ju^o tfae podtiou m which the fragment is ^«« 
likelr to be lodged. The instnunent generally mest i 
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indv for the final examination^ is a lithotrite with a rather short and 
7'oaa curved extremity. With such an instrument, the search is far 
^ore likely to be successful than with the trilabe which the late M. Oi- 
^;.ale was in the habit of using. The latter instrument is most untrust- 
worthy, and possesses all the disadvantages of the sound, as compared 
v^ith tne lithotrite, for the purposes of exploration. It has also another 
disadvantage in being perfectly straight, and consequently in those cases 
^here the prostate is large and there is a pouch in the bladder behind, 
^e very cases in which trouble is to be anticipated from the retention of 
^ last fragment, it is impossible, by its means thoroughly to explore the 
nost important area of the bladder, whereas no difficulty is encountered 
.n efficiently exploring it with a lithotrite. Even if unsuccessful once 
jieith the lithotrite, it is better to make a second attempt with it before 
nresortin^ to any other instrument. 

I Having described the operation of lithotrity under ordinary and favor- 
able circumstances, certain obstacles to its performance must next be 
considered. These obstacles often occur, and unless they be overcome 
with judgment and dexterity, various unpleasant or oven fatal accidents 
may result 

The obstacles to lithotrity may be divided into four principal classes, 
for a difficulty will bo created by anything which impedes the introduc- 
tion of the instrument, the seizure of the stone, the manipulations in the 
bladder, and the subsequent discharge of the detritus. The effects of 
strictures, etc., in contracting the canal and impeding the introduction 
of the lithotrite are obvious. In other cases, tne same obstacle arises 
from a morbid degree of sensibility in the urethra and neck of the blad- 
der. 

These parts are excessviely sensitive in many calculous patients, while 
ike bladder is at the same time endowed with increasea contractility. 
Should these conditions depend on organic disease of the prostate or 
bladder, it will be prudent to abstain from operating. When they are 
merely nervous, appropriate remedies will often relieve the nervous sen- 
sibility, and the operation may be had recourse to, but with great cau- 
tion. The administration of chloroform is to be recommended for these 
cases. The fact that the symptoms are often considerably relieved by 
the first operation has been already alluded to. Should severe rigors, 
followed by fever, or nervous symptoms supervene, the operation must 
not be persisted in. 

Excessive irritability of the bladder is another obstacle of a serious 
nature, and which it is often difficult to overcome. Unless the bladder 
can be made to retain two or three ounces of fiuid, we ou^ht to give up 
all thoughts of crushing the stone rather than run the risk of exciting 
fatal symptoms, by operating in an empty and a disordered or^an. The 
irritability, however, may often be much lessened by keeping uie patient 
in bed, and paying attention to the state of the secretions, for some days 
before the operation. 

Enlargement of the prostate impedes not only the easy introduction 
of the lithotrite, but its working in the bladder ; still, wo are not to 
conclude that every degree of prostatic enlargement presents an insuper- 
able obstacle. Each case must be judged according to its own merits. 
Slight enlargement of the prostate is certainly no great impediment; on 
the other hand when the prostate is considerably enlarged, all the cir- 
cumstances of the case must be carefully considered ; the patient will 
have at least one point in bis favor, viz., that his oretlira li^ -^^^t^vi. 
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Iwcome SO much accustomed to the pass^e of instruments, that, if the 
[ragtneDta are not passed by the natural efforts, the introductioD of sfnll- 
tizcd catheter, and the ase of iujectious to wash out the bladder, wiB 
not be productive of mncb irritation, 

The condition of the bladder itself may present cortaia obeuelM 
nhich must t*e tiiken into nccount. In manv old cases of etone tb« (lad- 
der is hypertrophied, t!ie fleshy columns project from its eurfaoe, vtuli 
the or^au is at the sumc time much contracted, and very irritaUfL 
There 13 no room to work in a bladder of this kind, and this state Uci- 
trcmely unfavorable. Lithotomy is a preferable operation in such cbmk. 
Tlic sacculated bladder presents another seriona obstacle to the prrfom- 
ance of lithotrity. When the calculus is firmly impacted in, and man 
or les^ covered by the sac, it is difficult to understand faow injary to the 
mucous membrane of the bladder can be avoided ; yet a tew coses an 
recorded in which it is presumed tliat encysted stones were suocessfuUy 
crushed, from the circumstance that the detritus hud always to be soogfat 
for at a particular spot in the bladder. 

The size and consistence of tho stone arc the last points to be notitrd. 
When the calculus is lieyond a certain size, it cannot evidently be ee>»d 
by any instrument ; bat beyond this it is difficult to lav down any tbm 
lute rule aa to the exact size of tho calculus which renders litliotrityfl 
advisable. The consistence of the foreign body must here be tuken in 
account, as well as its size. Phosphatic calculi, of any size, are e«L 
broken op, provided they are not too large to be seized. Even wbe»d_. 
stone measures au inch and a half or two inches and » half, it may W 
crushed, provided it be not very hard, and the urinary organs be frw 
from disease. 

Mr. MoBsey, of Nottingham, crashed two uric acid calculi, ttiedetr , 
of which wefghed about two and a half ounces ; Mr. Cssar Hawhl 
also operated on n patient 75 years of age, the detritus amounCitig to^ 
same weight of two and a Imlf ounces. ■ 

Mr. Key sajs, "I know of no limit to the size of a calculus reffion:~ 
ble by lithotrity but the power of the lithotrite. If a powerful instru- 
ment can be brought to embrace it, and the bladder be heallhv, the 
oi^eration may, as far as my experience goes, ho attempted witii |wo- 
jirieiy." 

Siceadve hardness of the stone is no absolute impediment to the 
performance of the operation, although it may be a counter- indication. 
There is no stone, however hard, which could resist the i>owerof modern 
instruments, provided that its size was not too great to prevent it tt^at 
being fairly erasped. 

The accidents which sometimes supervene in the operation of lithoU 
rity are, if we believe some authoi-s. numerous and severe, M. Velpi 
who WHS always hostiie to lithotrity, enumerated no les* than S . _ 
dents occurring after this oi)erBtion. Many of these belong to the r 
history of lithotrity. and occurred before the operation had sttAined . 
present state of perfection. At tho present day wo seldom hear of \at 
ration of the urethra, preforation of the walls of the Madder, fracte' 
of the instruments, etc. With regard to accidents connected with t 
instruments, the editor has met with n case in which the working of H 
screw caused the female blade to yield, and mnch difficulty waa e: 
rieneetl in releasing the fragmenls and withdrawing the lithotrite. 
also witnessed, on another occasion, the giving way of the worm of t 
screw, an accident which caused much difScuIty in withi^wiDg tb« | 
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strument. Other accidents, however, evidently depend on the opera- 
tion, and may be fairly attributed to it. Thus, lithotrity sometimes pro- 
duces more or less pain and uneasy sensations. These are generally 
slight ; in more difficult cases it is impossible, unless we employ chloro- 
form, to avoid inflicting a certain amount of pain. When the operation 
J has been restricted within its proper limits, and due precautions are 
used, the pain is almost always of a nature to be readily borne by the 
patient. The contrary may occasionally happen. The bladder and uri- 
nary organs may be apparently healthy, the calculus small, every precau- 
tion has been used, yet the neck of the bladder is excessively irritable ; 
the passage of an instrument will, in such cases, excite great pain, and 
if the operation be persevered in, dangerous constitutional disturbance 
may ensue. These are cases well suited for chloroform. 

Many other cases are on record, in which the pain is described as hav- 
ing been of the most violent nature, and its effects of a disastrous kind; 
but on examining them, we shall generally find reason to believe 
either that one or more conditions were present, which rendered the 
adoption of lithotrity improper, or else that the operation was unskil- 
fully performed. 

The same causes which produce pain, may likewise give rise to more 
or less discharge of blood from the urethra, or the bladoer. 

A patient operated on at the Hotel-Dieu, in 1832, died of haemor- 
rhage from the oladder, and Mr. Key relates a case where the bleeding was 
so copious as to render necessary an immediate recourse to lithotomy. 
In one or two cases, operated on by Mr. Coulson, the amount of blood 
lost was somewhat considerable, but he never met with a case in which 
dangerous haemorrhage occurred. The editor's experience has taught 
him to regard the occurrence of haemorrhage after lithotrity as a very rare 
exception. Sir B. Brodie also states that in the 115 cases operated on by 
him, he did not meet with a single example of serious loss of blood from 
the urinary organs. Sir H. Thompson * has recorded one cas6 in which 
fatal haeraorrhago occurred from the bladder, after a short sitting, con- 
ducted with great care. All treatment proved unavailing. No sign of 
injury could be discovered at the autopsy ; the haemorrhage was attributa- 
ble to constitutional causes, and had been a prominent symptom in the 
history of the case. It may be doubted whether the patient was a fitting 
subject for any operation, but the details as given by Sir H. Thompson 
ai'c too scanty to admit oif any conclusion being drawn from them. 

In a few cases, the operation has given rise to suppression of urine, 
and the consequences attendant on that serious condition. It is proba- 
ble that, in some of these cases, the operation merely called to light 
some latent disease of the kidney which previously existed. Such a 
causation, however, cannot be inferred in all cases in which the passage 
of instruments has been followed by suppression of urine, proving 
rapidly fatal. Dr. Roberts' has recorded a case in which death in 20 
hours — with total suppression — was the result of catheterism in an old 
case of stricture, where instruments had been repeatedly used before 
without any ill effects. Intense congestion of the Kidneys was the only 
post mortem appearance of consequence. Another very similar case is 
recorded by Sir H. Thompson. Such an accident, therefore, inasmuch 
as it may occur after the simple passage of a catheter, is not to be 
roganloil as connected in any special manner with the operation of lith- 

' Practical Lithotomy and Lithotrity, 3rd Ed,, ^, V\^ 
' Urinary and Renal Diitcaseft, p. ^. 
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I otrit;. There appears to be no clew as to the paUiology of tbeae CM^^J 

iDtenae congestion of the kidneys woald ee«ni to be the CMueflf tfae a^^^^ 

[ pression. Dr. Roberts is inclined to attribato tJte saqteuaioB at IM ' 

I secretion to dietnrbance of the inneiration of the or^ani, and jxastt 

out that death, in these cases, is too rapid to be dne to the noa-Amia^ 
don of the nrinarv excreta. 

Acnte cystitis is of rare occurrence, but in hoepital practioe we bcs 
of many cases of subacute ur chronic cystitis, resulting from, or at all 
events following lithotrity. The patient is then left in a tctj iliHniJii^ 
condition, and the resalta of liihotxity. if judged of from tiieae ok^ 
would appear anything but favorable. It is by no means easy to deter- 
mine the circumstances under which the snttacDte inflammatioo new 
alluded to has been produced. In private practice we do not bwaeotij 
meet with cases of the kind, and it is certain that catarrh of tbe Madder 
is more often relieved than aggravated by a properly conducted opezstxo 
of lithotrity. It would appear probable that in many of the unfortunate 

I cases alluded to, the severe chronic inflammation and other accidents have 

arisen from retention of imperfectly pulverized fragments in a dueaaed 
bladder. 

Acute symptoms of cystitis may occur after crushing a hard calcohxa, 
being dne to the irritation caused by the presence of sharp fr^menta. 
Under each circumstances, nothing but the removal of the fiii^wiBlii 
will cure the cystitis, which, so far from indicating any cesation of op- 
erative procedures, urgently demands their repetition, as the onlj efieefr- 

ual method of treatment Especial care and gentleness are, of ca 

indispensably nocessary, and the opetationa should be conducted t 
Conform. 

The constitutional accidents of lithotrity may be comprised ■ 
rigors, febrile attacks, and nervous disturbance. Many |«tieats ( 
rience a emart attack of rigor immediately after the operation, e^>M 
after the first sitting. It is not known on what the rigors depend; th^ 
have been attribuud to sympathy and other indefinite states. Tbvj do 
not bear any proportion to the amount of pain, but eiperienoe teaches ni 
that they are apt to be severe when the operations have been prolonged. 
Where aisease of the kidnev co-exists, rigors are very apt to occur, and 
nnder such circumstances tliey indicate an aggravation of the original 
miechief. In the majori^ of cases, however, they are not of serious im- 
port. Warm drmks, such as tea, or a little warm wine and water, aiv 
the beet remedies ; their action will be assisted by keeping the patient in 
bed, and covering faim with a warm blanket, and applying hot boUlesij 
the feet and abdomen. 

The rigors may be followed by a temporary attack of fever whi(ji ■ 
sembles the irritative fever of some authors ; or a more severe and ft 
manent attack may ensue, rapidly assuming a typhoid character, and t( 
mining in death. In these latter cases, the fatal rcealt is due to H 
aggravation of a previously existing affection of the kidneys, the eyai 
tojns of which have been altogether latent, or else masked by thoes i 
the calculus. Chronic pjeliiis may exist to a considerable extent witb- 
out producing any marked symptoms. There are not neoessanly taj 
tube-casts in the urine in this affection, and the quantity of allHiinea 
may correspond only to the pus from the bladder. In oth^' taial caatm, 
in which the symptoms assume this type, the condition is due to pcmm 
or septicsemia. However slight the first rigor, the patient ehoold be 
close^ watched, and if it be followed b; frequent deare to {u^^^^ 
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■^and pain over the pnbic region, hot flannels should be kept constantly 
> applied to the hypogastrium and opium administered in the form of a 
sappository. No danger is to be apprehended unless there is reason to 
fear the co-existence of some renal affection. Should the symptoms, 
however, indicate that the inflammation is extending alon^ the ureters 
to the kidneys, counter-irritation should be applied to the loins by means 
of hot flannel sprinkled with turpentine. Opium should be discontinued, 
and the patient placed on a strict regimen. If the surgeon is on ihe 
watch, and the symptons are early observed, they will generally yield to 
appropriate treatment. When there is reason to believe that a renal 
complication exists, though it may not contra-indicate lithotrity, it should 
warn the operator to do very httle at each sitting, and should prove an 
additional reason for using the greatest gentleness and deliberation in all 
the manipulations. 

The surgeon who undertakes lithotrity, should watch very carefully 
the condition of the bladder after the first operation of crushing, for re- 
tention of urine may at any time supervene. The use of the instru- 
ments almost invariably determines an urgent desire to empty the blad- 
der; but no sooner is the operation over, than the desire ceases in a great 
many cases, and may be replaced by retention of urine. The expulsive 
power of the bladder should therefore be carefully watched, and the 
causes of retention determined. It may depend on coagula, impaction 
of a fragment in the urethra, etc., but more frequently it arises from 
some loss of power in the bladder, combined with a spasmodic state of 
the urinary passages. This latter condition often exists in elderly per- 
sons affected with enlargement of the prostate. In these patients ^so, 
a slight temporary swelling of the neck of the bladder and prostate, 
8uj)eradded to the obstruction caused by the enlargement, may render 
micturition all but impossible, and interfere considerably with the pas- 
sage of fragments. ' This condition is better treated at first by retaining 
an elastic instrument in the bladder, than by the frequent introduction 
of the catheter. An instrument thus retained is very apt to become 
clogged by the accumulation of pulverulent debris, and it is necessary 
every three or four hours to inject a little warm water for the purpose of 
keeping the catheter perfectly open. It is also desirable, when this com- 
plication exists, to wash out the bladder after each sitting, by means of 
Clover's apparatus. Other cases sometimes occur where uie retention is 
only partial; a condition that has probably existed prior to the operation. 

Another accident to which patients who have undergone lithotrity 
are liable is the lodgment of calculous fragments in the canal of the 
urethra. This accident, rarely, if ever, occurs, unless the urethra has 
been torn or lacerated, a complication which can always be avoided by 
proper care on the part of the surgeon in the introduction of the instru- 
ment, and by taking time and pains to empty the lithotrite before with- 
drawing it. Stricture of the urethra or contraction at the orifice may 
also give rise to impaction of fragments. In the editor's work on " Stone 
in the Bladder," " will be found an account of one case in which the com- 
plication occurred. The patient was the subject of a stricture, which 
liad been ruptured previously to lithotrity, and at this ruptured part a 
fragment had become impacted. 

The fragment may be stopped at any part of the urethra, but the 

* For a report of a case of this kind see the editor*s Lectures on Stone in Ihid 
Bladder, p. 54. * P. 52. 
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most common seats of impaction are tlie neck of the bladder and 
membranoufl portion of the urethra. The aymptoma are usiudiy eeren 
and well murkeil. A rough sharp fragment of any size soon excites pain 
about that part of tliu canal wliere it la arrested. The patient suddenly 
discovers that he is unable to pass water freely, or lie may have complete 
retention; the desire to urinate soon becomes Sequent and urgent. These 
symptoms should always arouse the Eurgeon's attention: if relief be not 
given, and that speedily, dangerous constitutional disturbance may euEue. 
The patient becomes iiritable; rigors often set in; these are followed by 
irritative fever of a severe kind; the irritation extends to the bladder, 
perhaps to the kidneys, and the condition uf the patient soon becomes 
serious. 

An accident of this kind requires prompt and effectual nieana for its 
relief. As soon as the surgoen has any reason to suspect its existence he 
should pass a sound into the urethra to ascertain the seat and nature of 
the fragment. A large metallic sound may bo used in the first instance; 
and if this fails to detect the foreign body, a large-sized soft bougie nM 
bo introduced, for it is possible that the fragment may bo lodged in odl 
of the lacunie. If this be the case, the edge of the fragmeut, as ]l 
Civiale observes, seldom fails to leave a mark on the bougie. M 

For the removal of the fragment various means have been proposed ; 
thus it may be pushed back into the bladder, extracted whole, cruelied in 
the urethra, or removed by external incision. The choice of a method 
will be governed by the circnmstanccs of the case. Where the f ragi 
is impacted iu the neck of the bladder, or behind the triangular lij 
ment, great difficulty will be experienced in esti'actiug it, and the T 
practice will be to push back the foreign body into the cavity of 
bladder. When thu fragment is small, and seated close to the neck 
the bladder, this can easily be done with the sound or bougie ; a trag- 
ment more firmly impacted will, of course, present more resistance ; in 
such a case, a large silver catheter, with the end cut off, and the 0]ic-niiig 
closed by means of a knob attached to a etylct, is passed down to 'the 
fragment; the stylet is then withdrawn, and warm water forcibly iujeot«d 
into the urethra. 

If the fragment is firmly impacted in the prostatic portion of the 
urethra, and cannot be dislodged, au accident which is especially likely 
to happen where the prostate is enlarged, it is better to make an incision 
througli the perineum and remove the fragment, which otherwise may 
cause inflammation and abscess. 

Impaction often takes place in the membranous portion of the 
thra, and in this situation the fragment may be extracted whole or crudi 
The expediency of crushing fragments seated so far back in the uretl 
seems, however, very doubtful. For extraction, various kinds of tot^ 
cep3 are employed ; or a blunt hook may, [lerhapa, be passed behind the 
fragment, and the same means may be Jiad recourse to whenever the 
fragment ia seated at any point between the bulb and the glans penis. 
A convenient instrument for the extraction of fragments is a Bmall ure- 
thral lithotrite, made expressly for the purpose, the femidc blade of which 
can be depressed and brought in a line with the shaft of the instrument, 
by a turn of the iliek to the left. By this contrivance the female bladf 
can be passed beyond the impacted portion, and with a somewhat eimt^-' 
instrument, but without a mule blade, impacted fragments may be 
moved from the penile portion of the urethra. If it la found ubaolul 
iiccesEaiy to cut down on this portion of the canal, the edges of the woui 
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tould be broaght together by moans of a wire suture, and a catheter 
jsriiould be retained until cicatrization takes place, otherwise a urethral 
rrrfistula is inevitable. The extraction of fragments by incision should be 
TT resorted to only when every other method has failed, for apart from the 
' danger of a permanent fistula, an opening in the urethra materially in- 
r terferes with the subsequent stages of Hthotrity. 

Great caution is required in all cases where the fragment is seated in 
;_ that part of the spongy portion of the canal which corresponds to the 
scrotum. Division of that pait of the urethra which is covered by the 
scrotum is liable to be followed by infiltration of urine and urinary 
- abscess. The danger of this occurrence was long since pointed out by 
Deschamps, and in later times has been dwelt on by Sir B. Brodie and 
Mr. Listen. 

The only other complication, whicli remains to be alluded to, is or- 
chitis. This does not often occur, and when it does, it can usually be 
traced to some laceration at or near the prostatic i)ortion. It occurred, 
for example, in the patient already referred to, whoso stricture was rup- 
tured previous to performing lithotritv, and who had a fragment im- 
pacted at the seat of the stricture. It happened also to another patient 
under the editor's care, who, after leaving the hospital, injured himself 
in attempting to pass a cathether. The only treatment necessary is per- 
fect rest, witn hot local fomentations. Sometimes, though rarely, sup- 
puration occurs. Inflammation of the testicle, apart from the inconveni- 
ence and pain, would be of no great moment, were it not that it delavs 
the convalescence of the patient, as it renders further operative interfe- 
rence for the time inexpedient. 

There are some conditions of the urinary organs which require cer- 
tain modifications of treatment. When, for instance the bladder is in a 
state of atony, and unable to empty itself completely, the urine should 
be drawn off at least six times in the twenty-four hours succeeding an 
operation, and the bladder injected night and morning with lukewarm 
water. The object of these injections is not so much to bring away 
fragments as to prevent irritation from decomposition of the urine. 
Where there is complete paralysis of the bladder, or rather where the blad- 
der has no power to expel its contents, it is often advisable to retain the 
catheter in the bladder for twelve or fourteen hours after each operation. 
The instruments which are most convenient for this purpose, and which 
patients bear with the least annoyance, are the black elastic French cath- 
eters; they are very readily retained, and permit of perfect freedom of 
movement on the part of the patient, from their lightness and extreme 
suppleness. They are also the most suitable where frequent introduc- 
tions of the catheter are necessary, as the patient can readily learn to pass 
them himself without pain or difficulty. 

In connection with these cases another point may arise, and it is one 
of the greatest importance. It is whether, under an^ circumstances, an 
attempt should be made to bring away fragments in the lithotrite or 
scoop. In tho opinion of the editor this practice is to be unreservedly 
condemned. Fragments cannot thus be removed without great risk of 
lacerating the mucous membrane of the urethra, or of the neck of the 
bladder. This does not merely cause pain and constitutional irritation, 
but often more serious mischief, by entangling fragments which would 
otherwise pass freel)'; it is a direct cause of impaction, and iometiiiieicC^ 
extravasation of urine. Sir B. Brodie, in a paper on LithotKte|^g|gJ^| 
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Vaa» fjor eama in vkicfa thli pnctice was f oDcnred t^ eztrmsaliaD i 
chnvT kbicE^t. uil tvo <rf tfaa jMUenta died, noCwithsUnditig tlol 
aatn ax * w«re £K«tT owned. The editor of this work met withic 
in v-urh ft hbiU calnuai wis naoftd entire in the lithotrite witb 
bein^ cradled, bat it ctoMd lacentioD of the prostfttio portioo oi 
a»un; th^ occuioaed gnai pftin u the time, and gave rue to i] 
Ks^ni t^noemeflt, which erui After a coiuiderable ioterral leDdotd 
isiradacduB of aa ioitnuaeiit *n exceedin^lj painful pracedim 

Tb« onlT ca«e9 which offer aoj jn^tiScauon for tlii« method d tr 
Best are ti>oee itt to-calied paialTsia of the bladder; bat, eTen in tb 
thij method ii etill objectionably as frtMn the ineTitably attendant li 
aiioa of tiw orethn, the sibaeqnent and necessary introdncbon ol 
i^L^iramenu is is all ca^es rendered painfal and sometimes difficult 
15 be«er. in the^e ea«e&. to intro>]oce the ncD-fenestrated lithotrite ti 
or three [imea, and to palverize the fragments as mach as possible. I 
time liie iostrrunent ijwiifadnwn, some quantity of debris will be broi 
awaj, bni care choiild be uken that it is not too loaded, and saccei 
half-ranu Eboold be msJe wiih the Bcrew in order to empty thelitbo 
as moch as possible, and to prerent any fragments from protrnding 
Tond the ddes of the blades. Dr. Bigelow'd method, a descriptiff 
which 13 giren in the succeeding chapter, is admirably adapted lor ( 
tng with these caees. 

In cai«3 where, from the character of the detritus, there is teaw 
snppoee tbat the stone ii composed for the most part of uric acid, i 
adranta^ will be deriveu from the sdminiscration of the citrate of 
ash, taliLD foisting thnre or fonr limes a day, in doses sufficiently lar 
keep the nrine con^tanily alkallQe. The foUowing prescriptton 
jested by Dr. Itoberts,yieldjasolatioDcoDtuQing s drschm of the a 
u each boid ounce: — 

S Potass. BicaHi. I xi j 

Acidi Citrici I Tiij+gr. xxit 
Aqiue ad J xij. Solve. 

"A fluid ounce of this solution, mixed with three or four ouna 
water, makes a draught which has scarcely any taste, and which 
children take without any difficulty. 

In a [Mtient treated in this manner, under the care of the editor 
use of the citrate had the eSect of bringing anay a large quantity of 
acid in a state of solution, and it not only lessened the nnmber of ot 
tiona, but materially relieved the bladder irritation by rounding off 
edges of the angular fragments. 

When the ^culus is phosphatic, and the mine ammoniacat i 
well, after the eecoud or third sitting, to try the effect of injection 
the bladder with one drachm of dilute nitric acid to the pint of li 
warm water. But it is only in such cases, and under the other en 
tional conditions already referred to, that injections are either nsefu 
necessaiy. 

The various points connected with the indications and contra-in<3 
tions of lithotrity require to be considered with the utmost care- for 
success of lithotritj, more perhaps than of any other operation' ma 
depends on its being applied in a proper manner; that is to say t 
strict observance of the indications estaolished by experience. 

When lithotrity ie confined to those cases wljich are suited to it, 
when the cases are of a simple nature, no other important operatioi 
performed with less difficulty, snd no other is attended with such I 
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liant results, This conclosion we ave nnir entitled to diaw from facte on 
which no suspicion reata. Mr. Churlcs Hawkins HGsisted at sixty ouera- 
tions performed by Sir B. Brodic, nil of which tciminated sucoegsfuHy. 
On the other hand, we know that lilhotrity becomes extremely difficult 

I in ita performance, and is often attended with fatal results if it bo ap- 
plied to coses which are not suitable for the operation. Of the first 
twelve cases operated on by M. Velpeau, three died, five were euroti ; and 
in four cases the operation was abandoned, the surgeon being unable to 
terminate it. There must bo some reaaon for such extraordinary differ- 
ences between results, 'Snd these differences are probably due to the care 
taken by some openitors not to violate the rules of science by employ- 
ing an operation in cases where it should not be had recourse to, and 
also to the varying degrees of skill with which the opcratione were per- 
formed. 

In order to discover the indications and con tra-indi cat ions of lithot- 
rity, we must bear in mind the various steps which, taken together, 
constitute the operation. Reflecting on these we shall find that certain 
conditions are requisite, before this operation can be performed in a safe 
and proper manner, or wo can obtain from it the results wliich it ia 
capable of yielding. 

Thus, we must be able to introduce our instruments into the bladder ; 
having introduced them, we must be able to seize and fii the calcalus ; 
having fixed the stone, we must be able to crush it into small fragments ; 
these latter must have a ready exit from the bladder ; and, finally, the 
various steps of the operation must bo performed without esciting any 
serious disorder in the urinary organs, without ao;gravating in a danger- 
ous way any disorder which may already exist, and without inHicting any 
serious injury on the general health of the patient. To perform Jithot- 
rity in a successful manner, the different conditions just enumerated 
must be strictly fulfilled, and wo have, therefore, only to ascertain what 
circumstances prevent the fulfilment of these conditions, in order to dis- 
cover the contrn-tndications of lithotrity. 

Experience has abundantly established the circumstances most favor- 
able for the performance of lithotrity. Whenever the calculus is small, 
the bladder healthy, the urinary organs free from irritation, and the 
general health not deteriorated, the patient presents the most favorable 
conditions; and nearly all surgeons are now agreed that lithotrity is 
un<]^nestionably indicated. But such cases are not very frequent. 
Patients are seldom willing to undergo what they consider a dangerous 
operation, until the urinary organs, and subsequently the general liealtb, 
have more or less suffered. According to the nature and degree of these 
sufferings will the ojieration bo indicated : and it is therefore necessary 
to point out the conditions which render it unsuitable in any gtveii 
case. 

Serious obstacles to the introduction and mechanical action of the 
instniDients may be regarded as contra-indications, or the latter may be 
of a mure general nature. The contra-indications arising from any 
mechanical obstacle to the introduction of the lithotrite have Been already 
noticed ; we must suppose that the urethra is sufficiently free to admit 
the passage of the insiruments into the bladder, or can bo made so by 
dilatation or other oj«ration. 

Omitting these, the nature and mode of operation of which are sufli- 
cicntly obvious, it may be stated that the principal points on which the 
^icability of lithotrity, in any given case, depends, are first, the nature 
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of the calculus ; the condition of the urinary organs ; and, thiii ^ 
health of the patient, toother with some circumstances of a KDd 
nature, as age, sex, etc ^ 

As regards the calculus itself, the choice of the operatioa to 1* 
selected will be influenced by the number of calculi, their biml iam. 
position, and density. 

A single calculus is more suited to lithotrity than several calculi tia 
holds good with respect to lithotomy also; but the mere number ef 
foreign bodies taken in the abstract is not a bar to the perfornuuioe d 
the ooeration. M Civiale has oi)crated with success in a case whentk 
bladder contained forty calculi. W hat we are to be guided by is the tin 
which may be reouired for crushing and getting rid of them ; andk» 
the number of calculi is no great obstacle provided they be at the nit 
time small and soft 

The size of the calculus is an important element to be taken Ieis 
account in any operation employed for its removal. A lar^re stone tlra 
creates more or less difficulty, and the question will arise ^hov far it ca 
bo crushed with safety to the patient. To determine this question w 
must look chiefly to the nature of the calculus, and the condition of 'ik 
bladder. When the stone is large, t. e., when it measures overtw 
inches in its long diameter, and, at the same time, dense lithotritTK 
contra-indicated ; if the foreign body be friable, as phosphatic deposts 
usually are, and if the bladder be not strongly contracted over theob- 
lus, lithotrity is not contra-indicated. The larger the stone theirrett*: 
is the necessity that the bladder should be tolerably healthy • yet the* 
two conditions do not often co-exist. ^ * ^ 

It may be a question how far, with our improved instruments, mew 
density of the calculus may ever prove so great an obstacle as to constiuU 
a contra-indication. Mulberry calculi are, however, sometimes exceed- 
indy hard ; they cannot be reduced into fra^gments without a consider- 
able number of oj^erations ; and in dealing with a calculus of this kini 
exceeding an inch or an incliand a half in diameter, the possible cowe 
qucnccs of such repeated manipulations in the bladder would indicstu 
that lithotomy is the preferable operation. 

The position of the calculus may be unfavorable to the operation d 
crushing. Thus, a small calculus may become entangled between tk 
meshes of a columnar bladder, and elude all our efforts to seize it : the 
foreign body may be inclosed in a cyst, either wholly or partially • itmat 
be hooked up above the pubes ; attached to the surface of the bladder by 
fibrous tissue; or finally embraced in a separate compartment which 
seems to be produced by irregular action of the muscular fibres anal- 
offous to the liour-glass contraction of the uterus. In the greater part 
01 these cases, lithotrity is contra-indicated, for the simple reason that 
the stone must be caught before it can be crushed ; yet, as the cutting 
operation is almost equally inapplicable, some attempt may be made to 
dislodge the stone from its abnormal position. Should this be effected, 
the difficulty is removed, but otherwise an operation is contra-indicated! 

Tiie condition of the urinary organs is the next point to be considered 
in reference to the indications of lithotrity. Health and disease take, of 
course, opposite sides in the scale ; but it is a delicate matter to deter- 
mine, in all cases, what morbid conditions of the gcni to-urinary organs 
are incompatible with the safe and successful application of lithotrity. 
We have to avoid rashness on the one side ; and, on the other, roBtricting 
within too narrow bounds the useful sphere of the operation. 
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a The state of the prostate first demands attention ; it may influence 

=fi the operation and its results, as well as the simple introduction of the 

instruments. Enlargement of the prostate^ unless it be considerable, 

1 may be overcome as a mechanical obstacle ; but it produces many other 

z, unfavorable effects. 

Enlargement of the middle lobe, especially, diminishes the capacity 

^ of the bladder, deepens its floor, and tends to conceal the stone in a 

.; cavity behind the enlarged gland. These circumstances impede the 

action of the instrument in seizing and crushing the foreign body ; they 

also impede the ready discharge of the fragments — an objection of great 

importance, when we consider how often enlargement of the prostate is 

" attended by an irritable or diseased state of the urinary reservoir. 

Enlargement of the prostate is, therefore, an unfavorable circumstance 

in all cases ; but not an absolute contra-indication. The precise nature 

and extent of the obstacles it may create must be determined by careful 

examination ; and then we proceed to consider how far this unfavorable 

' element may influence other conditions. 

Thus, wnen the enlargement is moderate, the operation is not forbid- 
' den, provided the stone be small and the urinary organs not very sensi- 
\ tive. On the other hand, when the enlargement is considerable, we 
' should not have recourse to lithotrity, if there be ai^y reason to suppose, 
from the size and hardness of the stone, etc., that the operation will re- 
quire a number of sittings. 

Any serious disorder of the urinary organs, co-existing with enlarge- 
ment of the prostate, should also be regarded as a contra-indication. 

Chronic inflammation or catarrh of the bladder is of very frequent 
occurrence in calculous patients, and it is therefore of importance to ex- 
amine how far such a condition may influence our choice of the operation 
to be selected. Simple calculous catarrh oi the bladder, instead of being 
aggi-avated by lithotrity, is almost always alleviated by comminution of 
the foreign body. This opinion has been fully confirmed by the experi- 
ence of Sir B. Brodie. 

In a paper read before the Medical and Chirurgical Society, on March 
13th, 1855, Sir B. Brodie expressed his opinion **that inflammation of 
the mucous membrane of the oladder, induced by calculus, and indicated 
by great irritability of the organ and the copious secretion of mucus, does 
not form an absolute objection to the operation, although it is doubtless 
a reason for proceeding with more caution, for, on the contrary, it often 
happens, unaer such circumstances, that the crushing of the calculus is 
followed by an alleviation oi all the bad symptoms." The question may 
arise as to whether lithotrity is to be preferred to Kthotomy for phosphatio 
calculi, in cases of enlarged i)rostate, with the bladder in a state of more 
or less atony and chronic inflammation, and the urine exhibiting an am- 
moniacal reaction in spite of the constant use of the catheter. Conditions 
such as these are doubtless extremely unfavorable for operation by lithot- 
rity. The calculus may certainly be readily crushed and an immense 
quantity of debris removed, either by the natural efforts of the patient or 
by the aid of injections, but, owing to the state of the urine, fresh de- 
posits of phosphates take place with such rapidity that the amount of 
calcareous matter contained in the bladder becomes little, if at all, dimin- 
ished. Each f ramnent serves as a nucleus for fresh additions, the accu- 
mulation of which is facilitated by the tenacious mucus secreted by the 
bladder. In such a case, also, even if the removal of all fragments be 
successfully accomplished, it by no means follows that the Qati&wt'%^^^[\aK?^ 
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toms will hp relieretl. for tUeso depend not only npon the preeenee of the 
calculus, but, ill a still greater degree, upon the state of the bUdder, a 
condition which has given riee to the formation of the etone. and ia i " ' 
dne to Its presence. Under these circumstances. It would seem mon: 
jjediont to select lithotomy as the operation to be performed. Not ( 
would there be far less chance of relapse, hut the bladder would be pli 
fur u time in a state of ri'st highly favorable to the subgidence ot \ 
chronic inflammation. It hua been proposed to perform the lateral op 
ation for the relief of severe chronic cystitis even in the absence of a c 
cuius, and in the opiniou of the edit^ir of this work, a eimilar operaOMK^ 
is preferable to lithotritj where a calculna co-exists with the condition 
above described. 

There is another danger connected with pnrulent catarrh of the blad- 
der; a purulent secretion from any part of the geni to-urinary system may, 
under the influence of an operation, become a determining cxase of puru- 
lent infection of the blood. 

Another condition ot the bladder, which contra- indicates lithotHty, u 
hypertrophy, with diminution of the cavity and extreme irritabUity. It 
is unnecessarv to point out how dungerous any manipulations would be 
in an organ thus affected. 

Smalt fibrous tumors about the neck of the bladder mav impede the 
operation without absolutely contra-indicating it; but vascular or cancer- 
ous tumors in the body of the bladder are to be regarded as })ositive 
con tra- indications. 

As the eignilsion of the detritus must be chiefly effected by the bUd- 
der, paralysis of that organ haa been mentioned by nearly all writers as a 
condition which renders lithotrity inapplicable. This ob8er^-ation does 
not accord with present experience. These cases require great care; the 
sittings must bo short, and the bladder must be injected from day to day 
with a large catheter in oi-der to promote the discharge of the detriUu. 
The following is a short acconnt of a case of this kind. A gentleman, 
jet. 64, with complete pantlysis of the bladder, had a large calculus, and 
an affection of the spine and kidney; the former indicated bydimination 
of power of the lower extremities; and the latter by occasional severe 
{Miina in the lumbar regions and down the thigh, with swelling of th&tcs- 
ticles. The calculus hud not produced much distress about the bladder, 
but fearing the consequences, it wus thought desirable to get rid of it. So 
much care, however, was reijuired in this case, that the sittings were ex- 
tended over a period of two years. If the object of medical science be 
the prolongation of life under all conditions, the delay in this case was 
the only means to secure the object. In another case of the same kind 
the paralysis of the bladder was complete. The atone was crushed with- 
out difficulty, and the detritus removed by washing out the bladder in the 
way already described. The operation was pei-fectly euccessfuL Cases 
of this kind would now be dealt with by Dr. Bieelow's method. 

The bladder is soroetimes partially paralyzed, a condition which also 
requires care. In these cases the catheter must be regularly used, and 
the bladder washed out daily, us iu those cases in which the organ hai 
entirely lost its power. 

Much more frequently, however, it happens that the bladder of oklou- 
)oQ3 patients is in a condition directlv opposite to the one just notioed. 
The constant irritation kept up by llic foreign body produces increued 
sengihility of the urinary passages and bladder. In some cases the highlj 
sensitive state of the urinary apparatus depends on nerrous inflnmoe^ 
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and may be controlled by proper treatment; but litbotrity is contn-indi- 
cstcd whenever the increased BcnsibiUty depends on organic diseiise, or is 
connected with increased contractility and hypertrophy of the blatlder. 
Disappointment and failure will often result if we attempt to crush the 
stone m coses of this kind, and themost prudent coarse will be to abstain. 
With regard to renal affections as a complication of calculus, and oa 
influencing onr choice of an operation, it ]9, unfortunately, not always 
possible to decide as to the presence of disease of the kidney in these 
cases, or to determine its nature and extent. A common form of kidney- 
diseoso connected with calculus is chronic pyelitis, with dilatation of the 
ureter and of the pelvis of the kidney, and sacculation of the organ itself. 
The symptoms may be completely masked by those of the calcultia. 
Exammation of the urine does little to aid the diagnosis. It is impossi- 
ble to det«rmine the exact source of the pus, and the epithelium -cells 
from the various portions of the urinary tract, even if distinguishable in 
the mass of sediment, too closely resemble each other to allow of a posi- 
tive assertion being made as to their place of origin. If, however, even 
a few tube-casts be discoverable, the nature of the case is suQiciently evi- 
dent. 

Disseminated abscess is another form of kidney-atfection which some- 
times complicates calculus, though the symptoms, as in the case of pye- 
litis, may never be sufficiently marked to enable an accurate diagnosis to 
be made. Those which are most prominent, viz., pain in the loins, in- 
termittent febrile movements, sickness, loss of appetite, diorrhma, etc., 
have nothing peculiarly distinctive about them, and there must always 
be a doubt as to the source of the pus and blood found in the urine. 
Should, however, fragments of the renal tissues be discoverable (as is 
sometimes the cose) in the sediment, the existence and nature of the dis- 
ease may be safely predicated. The various forms of Bright's disease are 
more or less easily diagnosed, though when the tube-casts are few in 
number it may bo very diflicuH to discover them among the mosses of 
pus and epithelial debris discharged from the bladder. The constitu- 
tional symptoms, however, taken together with the history of the case, 
will eufnoiently indicate the nature of the affection. 

When any one of these complications is known, or suspected to exist 
in a patient suffering from calculus in the bladder, the question will arise, 
first OS to the advisability of operating, and secondly as to the nature of 
the operation to be performed. If the stone is small, the renal disease in 
all probability not fiir advanced, and the bladder not veiy irritable, there 
JB a fair chance that the calculus may be removed without aggravating 
the mischief in the kidney, and for these cases Uthotrity is the preferable 
operation. Even in more severe instances, where the stone is largo and 
the renal disease in all probability far advanced, litbotrity, especially if 
Bigelow's operation be adopted, is generally to be preferred to lithotomy, 
as less likely to be attended with fatal results. In a third doss of cases, 
the symptoms may be such as to indicate that neithei operation can be 
attempted with the least prospect of success, and for these palliative treat- 
ment IB all that can be recommended. No absolute rule can, however, 
be laid down. It is sometimes necessary to operate in order to mitigate 
suffering in cases where a successful issue appears almost impossible. 

The indications derived from age may finally be noticed. In early 
editions of this work the opinion was stated that all coses of calculus in 
children under twelve or fifteen veara of age should be treated by lithot- 
omy. The following ore the chief objections agaiust the propriety of 
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applying lithotn'ty to the young snbject The wnito-nrinftrv organs tn 
not fnlly devplopcd before the age of pubertj-. The diameter of the ure- 
thra is Btnall; tW antero-poEterior diameter of the bladder ia short: the 
bladder of children is irritable, and the neck of this organ is very dilcta- 
ble. a circnmstance which favors impaction of the fragmenta; buUy, the 
indocility of the child is a great obstacle. 

On the other hand, it is well-known that lithotomy is highly saoo w- 
fnl in children, not more than 1 in 15 or 20 dying after the opontioB 
when performed on gubjects under foart^n years of ^e. 

Many of these reasons have only a certain degree of force, and do not 
constitute insurmonntable objecttona. if the organs be Email, our in- 
gtru me nt- makers now construct small lithotrites of sufficient force. Tht 
irritability of the bladder in children does not arise from a state of du- 
ease. Indocility may be overcome by the use of chloroform. lithotooT 
IB, undonbtedly, most SQCcessfnl in children ; hue the success is in ■ grnii 
measure connected with the healthy condition of the urinarv organi in 
the ^onng subject ; and hence it maybe fairly argued that if litaotn^ 
diminishes the mortality in adults, it should have a still greater inflnCBa 
in reducing the comparative mortality when applied to children, becaose 
the nnmber of deaths in adults, after cmsfaing the stone, is greatly in- 
creased by the state of the nrinary organs at that period of lif& Sir H. 
Thompson' thinks that If the stone is of such a size that it can be pro- 
perly crushed at a single sitting, it may be treated by lithotrity, but that 
the advantages of this operation are very doubtful where more than two 
or 'hree sittings are necessary. He cite* the experience of Dr. Guersaat, 
of Paris, surgeon to the Children's Hospital, who reports 21 cases of 
children on whom he practised lithotrity with six deaths as a tvstdL 
Besides these, three others were subsequently subjected to lithotomy, 
with a fatal result in all cases. Dr. Klien,* of Moscow, has furaisbed n* 
with some statistics of lithotrity in children. Sixtv-two patients aged I 
to 15, were operated on, with a mortality of sii. In 24 of the cases, one 
sitting was sufficient, and in several of these, the stone measured elevn 
lines in diameter. The number of fatal cases (1 m 10.33) shows a rate 
of mortality much higher than that which follows the operation of lithnt- 
omy for similar ages. As far therefore as statistics go, lithotomy woald 
appear to be a mach safer operation than lithotrity for patients tinder Gf- 
ieea years of a^ 

In connection with the operation of lithotrity a few words must he 
Bud on the recurrence of calculus after operation. In Sir H. Thomp- 
son's account of 204 cases, there arc 18 (1 in 11) In which the calcnlu 
reappeared. It is certain that such an occurrence is more apt to take 
place after lithotrity than after lithotomy, and it is interesting and im- 
portant to compare the two operations in this re-spect. The Norwich 
tables of Mr, Crosse show twelve cases of relapse after 704 operatioDS of 
lithotomy, or 1 in 58 cases. According to returns received by M. Ciriale 
from the whole of France the proportion of relapses after lilhotomj WM 
1 in ?4 cases, whereas among 546 cases submitted by himself to lithotnCT 
the proportion of relapses was 1 in 10. This latter result is in accord 
with Sir H. Thompson's experience. 

The recarrence of calculus after operation may be due to any ona of 
three causes : — 1, a second calculus may descend from the kidneys 
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one or more fr^menta of the original calcnins may hnvo boon loft in the 
bladder after litnotrity. and become the nuclei of secondary formationa ; 
— 3, the bladder may have been completely freed, and the relapse may 
depend upon the renewed deposition of phosphatic matter, and the con- 
tinued secretion of viacid mucus. 

When the relapse ia due to the first cause, an interval of shorter or 
longer duration will exist between the operation and the recurrence of 
the symptoms, and during this timo the patient will remain free from 
urinary troubles. The symptoms of the descent of a renal calculus will 
form the starting-point of the new affection. A relapse of this kind is 
not peculiar to lithotrity ; it is e-^ually liable to occur after lithotomy. 

In a second class of cases the relapse is due to retention of fragments 
after lithotrity. In such a ca«e the patient has never been completely 
freed from the symptoms of calcnlus. For a time he may complain leas 
than usual, but the painful sensations inevitably connected with the 
presence of a foreign body in the bladder are never entirely absent. The 
calculi of relapso are often multiple, not single, and these secondary for- 
mations, more or less rapidly developed on fragments of the original 
stone, arc usually of the pnosphatic kind. The fact that relapses ofthis 
kind occasionally occur shows the necessity for careful examination of 
the bladder before dismissing a patient as cured by lithotrity. Such an 
examination is best conducted by means of a lithotrite. 

In the last class of cases, tho recurrence of calculus is due to the 
continued oi^eration of the same causes which led to the development of 
the original formation, and these causes may be briefly described as the 
condition of chronic cystitis and the changes produced in the urine by 
this affection. The bladder may have been completely freed from tho 
original concretion, but the urine remaining more or less ammoniacol, 
phosphates are constantly deposited, while tncir agglutination is directly 

Sromoted by the nreaence of the viscid, tenacious mucus which the blatt- 
er secretes. Relapses duo to this cause may occur after cither opera- 
tion, and they are tne more difficult to treat, inasmuch as tlie cause is in 
Seat measure irremovable. Something, however, may be done by regu- 
rly emptying the bladder, and by usmg injections, witJi or without a 
little dilute nitrio acid, in order to remove deposits and to improve the 
condition of the mucous membrane. In a few rare cases, the cause of 
relapse is the presence of an encysted calculus. A portion of the surface 
of a stone of this kind is in contact with the urine, and upon this surface 
a deposit, generally phosphatic, takes place. This goes on increasing 
until the mass becomes attached to the original calculus by a narrow neck. 
which may give way and thus the now growth becomes free in the blad- 
der. The symptoms of calculus then become urgent and subside after 
operation. In the course of time a new formation takes jdaco, and the 
symptoms recur as before. Such a condition may be suspected during 
life, but can scarcely be diagnosed with absolute certainty. 

The statistics of lithotrity will be noticed in a subsequent chapter 
with those of lithotomy. 
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CHAPTER XXm. 

LITHOLAPAIY,' 

It va> stated in the foregoing chaptor that to reraoTe dfilins, 1 

jecttDg and waEfaine oat the bladder alter croBhing tfa« stone, vas ] 
erly the rule, but that the practice had fallen into deraetode. "Rie • 
aire to rid the bladder of its abnonnal contents had also ]ed opormton to 
adopt another method, viz. to withdraw fragments of the etone brMMBi 
of a scoop, or between the blades of the hthotrite. In not a few in sta acB 
this procedure gave rise toeerioua accidents, gacb as iaceration of Dm 
urethra, impaction of fragments, abscess, infiltration of urine, etc, and 
it is now nniTersally abandoned. The evacuating catheters and injcvtin^ 
bottles, which were in use np to a recent date, sufficed to effect the ns 
moval only of dust, or at most of small fragments which, anderardinair 
(urcnmstances, would eacajie with the nrine. When the.se instrument} 
were had recourse to, the larger fragments remained, and it may bf 
donbted whether the mucous membrane was not more liable to sofler 
bom their presence than would have been the case, had iu snrfiKr bm 
jMYitected l^ the dust and fine debris. The unsatisfactory resnlla of a& 
attempts to remove the broken-up particles led snrcreons genenUj to br- 
liere that, ejccept in cases where the bladder is nnable to empty ila^, it 
was better to allow all debris to be spontaneonsly eTBCoaled. 

In 1878. Profeesor Bigelow,' Surgeon of the Massachusetts Oencnl 
Hospital, promulgated the details of a new method, practised br hm, 
for the remoTal of a calculus from the Madder. His plan may belineiy 
dMcribed to consist in reduction (by crushing) of the calcolits to ing- 
ments small enough to pass through an evacuating tube of larg» eafibn, 
and conpnuona femoral of alt fragments and debns by mean* of aa 
aspirator. Dr. Bigelow's experience has led him to believe that "His 
better to protract the operation indefinilely in point of time, if thns tbe 
whole stone can be removed without serious injury to the bladder." and 
Uiat "if the bladder can be completely emptied of detritos. we hawaa 
little to apprehend from the fatigue of the orsan> consei^nent npoa mA 
manipumioD, as from the altematiTe of residual fragmenia and fnrtbtr 
operations." Dr. Bigelow's proposition inclndes the use of a lar^ and 
powerful lithotrite, and of an cTacoating apparatus consisting of aa 
evacuating tube connected with an elastic bottle or aspirator. 

The elastic bulb or bottle has a capacity of tea fluid ounces. To iu 
lower extremity is attached, by means of a bayonet-joint, a gh« rMcp- 
tacle for the debris. Its npper end is continnoua with a piece of elastic 
tnbing, varying in length from six inches to two feet, and attached to 

■ From it'3oi a stone, and kaxa^is evacoation. The term haa been inwsled 
by Prafeeaor Bigelow. 

■ In tbe American Journal of the Medical Sci^noes, Philaddphia, Jan., 1RB. 
The oommuuication hue since been published in a separate form, wiifc —M-i-— 
under the title ot Litfaolapaxy, or B^»d litfaotrity with Eracnation. 
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eracnftting catheter. la Sir H. Thompflon'B modifioation of this 
tion of the apparatOB, the catheter ie attached directly to a short tube 
sing obliquely into the metallic canal, which oonnecta the lower ex- 
ait; of the elastic bottle with the glase receiver. The tabe in qaee- 
I is furnished with a atop-cock, and the upper part of the bottle 
ainates in a funnel And tap throngh which water u poured into the 
jDment. The glass receptacle is attached to the balo b; means of a 
onet-joint. The introdaction of fluid into the bottle is much facili- 
d by the addition of the funnel and tap. It baa been reoonunended 





u: (1) The elutio bulb; (9) India-rabber 
raieit tnbe: (Q) Front naw of orifloe of 
; (6) Glass receptacle for debris. (From Dr. Bigekw'a work.) 
no. B.-8ir H. Tbompaon's modification of Blgelow's otpintor. 

s pieoe of rubber-tnbing should be interposed between the evaonating 
«ter and the tnbe connecting it with toe elastic bottle, eo that anj 
ement of the latter may not be commnnicated to the eracuating cath- 

while in the bladder. The bottle, however, may be used to aapirate 
menta without moving the cathet«r directly attached to it, and the 
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e rants to be tnrersed b; the fngments the mora MpetHlj «3 

. r enciutwa be Moomplubed. 
The eracoating tabes are of two ktnda, one being wiaagbtf and dv 
other dightJ; tarred. The; u« of Urge olibre, much Urga thaa te 
fnO-siiea eatheten in ordinanr tua As a matter of conree, tbe In^ 
the tube aidmiUed b; the orethn the raoie readily iriil the tt M ^m aom far 
removed. Dr. Kgelov points oat that the cotDparatively osdl ea&« 
of the vneaatiBg catheters attadied to CloTer's instnuoeat is m bar ti 
their efBdency. He uses eracuating tabea of thin direr, of sues S7, M, 
i9, 30, and 31, Chairiere or French scale. Koi. 37 coiTes[ioadi to 5a. 
16 English sc^e, and \a 30 to Xa IS. Judging bom preaent eipcn- 
enee it would seem that eTacoaung tabes of the first-mentioned axe wiQ 
generally be foand aafficieDL Fn^m^iu pass more readily *^"^j^ tk 
Btiaight tube than thnm^ the curred one, and the forour can faeai 
euilf passed as the latter, prorided that certain precaations are tak^ 
Then will be nhnqaentl; alladed to. The extiemit; ^ the ti^B a 




Tn. 9.— BrwandiaK tube*, with nn^rui/arm extmnitr. a. Stiaw^ . 
b. Carred tube. The dottoi lioet afaor the faUe Soor of tbe extremtr. 
tabw are of (use SI, Ctamin. 

rendered nngoifonn hj the Temoral of a Bmill portion of the ride wilti 
of the orifice, which la ju^ above the eitreroitT, and slightly oral is 
form. The edge of the orifice i^ " thickened and^ rounded ao as to AAt 
■noothly throogh the aretbra; any rim insde the orifice sbonld be 
■kaaked by a faue floor; but the calibre should be nowhere cootiactod. 
If a couple of inches of the end of sach a tube be bait, it m»y be 
mTerted after introduction, and will bury itself in the floor of tiia blad- 
der, which it d^treaaea, while the orifice loooks forward and is onab- 
atmcted." The strught tube is, howcTcr, to be preferred; it is lev 
liable to lodge fiaements, and can be more readdy cleared should nay 
obatnctioD take [rtace. Dr. Bigelow alu points oat that it ia easy (a 
know exactly where the extremity of such a tube liee daring aa c^icr- 
ation. 

With regard to the inBtmmeat to be employed forcniabing tlm ahwii. 
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K Dr. Bigelow uses a very powerful lithotrite with a non-f enestrated female 

blade somewhat longer and wider than usual, and haying a small slot or 

J. opening above the angle of junction with the shaft, in order to allow of 

^ tne escape of debris. The mide blade has a '^ series of alternate trian- 

^ gular notches by whose inclined planes the detritus escapes laterally.'' 

^ At the end of the sliding shaft a ball is substituted for the wheel in 

^ common use, while the lock is opened and closed by a reyolving cylinder- 

. handle. A lithotrite of this kind is adapted for dealing with very l^ge 

:^ Btonesy but for ordinary calculi, composed of uric acid or phosphates, and 

;: measuring less than an inch and a half in the longest diameter, the 

lithotrites described in the previous chapter wUl be found sufficient.' 





Fio. 10. 



Fio. 11. 



Fio. 10.— >Bigelow*8 lithotrite (reduced), a. Ball which turns the screw. &.v 
Revolving cylinder-handle attached to the screw-goard, which also revolves. 
This guard consists of two square or T-shaped rods, which slide through notches 
in the cap of the lock. By their revolution the cylinder-handle turns the cap and 
operates oa the lock. e. Cap of the lock, which, by its revolution, wedges up the 



screws. 



Fig. 11. — Blades of lithotrite. e. Male blade, presenting alternate triangular 
notches. /. Blot in female blade. 

They are easier of introduction, and the necessary movements can be 
executed with greater rapidity. The stone need not be reduced to pow- 
der, but onlv to fragments small enough to pass through the evacuating 
tube. The fenestrated lithotrite works better than the plain instrument. 

I The writer's enerience in this respect is confirmed by that of Dr. Keyes 
CSorgeon to the BeUevue and Charity Hospitals, New York), in an article on 
bigdow*s operation, American. Jour, of Med. Sdenoes, April, 1880. Dr. Keyes 
advocates toe empk^rment of a fenestrated instrument. 
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The fonner does not palyerizo the calcnIuE, but reduces it to Bnull 
mente, which are not repeatedly cuught by the instnunent, Ikii 
suffieientlj rednced in size to paes readily through the tube. ~ 
this advantage, the fenestrated lithotrite la readily freed from dibm 
simply screwing the male blade home, and thna the repeated withdjmw _ 
and reintrod actions necessary vhen using the plain instrument are dis- 
pensed with. 

The operation is performed in the following manner: the lithotrite 
having been introduced, the stone is caught and crushed freely serei 
timesiQ succession, the patient being under the influence of ether. '"' 
calculus be alarge one, the withdrawal of the lithotrite after several 
ings and the introduction of a second instrument will be found advaul 

ons. When the calculuahaa been sufficiently crushed, the lithotrite ia i 

drawn and the evacuating-tube introduced, the meatus nrcthne being, if 
necessary, previously incised with a bistourie cach^e. There need be bo 
hesitation about enlarging the orifice of the urethra should it be too 
small to admit the tube. Difficulties, due to various causes, may be 
experienced in the introduction of the tube, and great care must be taken 
to avoid injuring the urethra. The obstacles most commonly met with 
are caused by (1) rigidity of the prostatic portion of the urethna, due to 
enlargement of the prostate, (2) a generally flaccid condition of the 
canal, (3) adhesion of pulverulent debris to the lining membrane.' 
Under nil circumstances, it is mostimportant to avoid nsingforce. Tha 
best method of dealing with these obstacles is to pass the tube as far as 
it will ^o, and then attach the bottle and gently inject a little water. 
The Suid, finding its wav into the bladder, dilates the urethra, and the 
tube readily follows. This latter having been fairly introduced into the 
bladder, the aspirator, filled with tepid water, is then attached to it, and, 
by grasping the bulb in the right hand, a few ounces of nuid arc injected 
into the bladder. When the pressure is taken off, the clastic bulb 
expands, and a current takes place from the bladder, the fluid carrying 
wilh it debris and fragments small enough to pass througli the evacuat- 
ing tube, whence they fall into the glass receiver. The process is 
repeated several times until particles are no longer seen to pass into the 
receiver. Dr. Bigelow recommends that, as long as the fragmenta arc 
numerous, the operator should endeavor to separate and float them bv the 
injection, so that they may enter the tube singly and without obstruct- 
ing it For this purpose the extremity of the tube should be kept above 
the floor of the bladder. After the removal of the smaller debns, " the 
tube may be made to indent the floor, so as to gather instead of aefu- 
ating the fragments; and, aa a final measure, the tube should be raised 
towara the perpendicular, in order to carry the orifice nearer the pros- 
tate." 

When the fragments are passing freely, a distinct rattle is heard as 
they strike against the walls of the tube. Should this latter become 
obstructed, fragments will cease to appeal' in the reservoir, and the elastic 
bulh will either not expand at all when compression is tid^en oS, or else 
do so very slowly and imperfectly. Obstruction may be caused by a frag- 
ment too large to pass through the tube, becoming wedged in the atier- 
ture. To get rid of it, the extremity of tbo tube BnouliT be raised above 
the floor of the bladder and the bulb suddenly compressed. If this plau 

' For instances in which tbere ohetacles were esperienced and oveirome, sea 
reports of cases by Walter J. CoulsoD, lancet, Jan. 31st and Jnlf 8d. 1880. ^ 
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fails, a whalebone rod may be paased down th9 tabe. The Btimo method 
may be aJoped for dealing with a fragment impacted within the tube 
iteelf, or the latter may be withdrawn and a fresh one iutrodaced. Some- 
times the opening of tnc tube becomes occluded by the wall of the blad- 
der. This source of obstruction is easily recognized by the peculiar sen- 
sation communicated to the fingers in contact with the tube, and by the 
dull sound which is heard. The poeition of the extremity of the tube 
should be chnnged, or, aa Dr. Bigclow recommends, more water ni^ bo 
advantageously introduced, so as to distend the bladder. When frag- 
ments cease to pass, and yet, from the sound heard as the bulb is 
allowed to expand, it is obvious that the bladder contains one or more 
fragments too large to escape throngh the tube, the latter must be with- 
drawn and recourse had asaiu to the litliotrite, after which the aspirator 
is used as before. In making the repeated crushings, it is, of coarse, 
in the highest degree necessary to avoid pinching or lacerating the 
mucous membrane of the bladder. This accident is likely to occur if 
the lithotrite be pressed against the base of the bladder so as to produce 
a hollow into which the stone may fall, and it may be guarded against 
by adopting Civiale's method, in which contact with the vesical walla is 
aa far as possible avoided. In a fatal case, recorded by Dr. Weir,' many 
minute lacerations of the floor of the bladder were caused bv the eliarp frag- 
ments being jjressed against the mucous membraue by the female blade 
of the instrument. 

If, owing to its size, the stone cannot be completely crushed at a sin- 
gle sitting, or if, from any cause, the patient cannot be kept for a suffi- 
cient length of time under the iufiucnce of ether, a few days may be 
allowed to elapse before repeating the operation. Should, however, any 
amount of cystitis liave supervened, it is not necessary to wait until this 
has subsided. On the contrary, the operation should be repeated as 
quickly as possible. When the calculus is small, i. e., under an inch in 
its longest diameter, and comparatively soft, a sitting of twenty min- 
utes or lialf an hour's duration will probably suffice for its complete evacu- 
ation.* In dealing with larger stones, the operation is ueceasurily a more 
protracted one. In acuse,' mentioned in Dr. Bigelow's work, the patient's 
bladder contained two calculi; one so large that it was barely possible to 
lock the lithotrite. The first sitting lasted an hour and a half, the sec- 
ond, three hours, and the third, three hours and three-quarters. The 
total weight of fragments removed, when dried, amounted to foui- ounces 
and fifty-two grains. The patient was discharged well a fortnight from 
the date of the first operation. The composition of the stone is not 
mentioned, but, from the history of the ciiae, it was probably phoaphatic 
In a case under the writer's own care,' in which tliree sittings were 
necessary, owing to the inability of the patient to sustain a prolonged 
administration of ether, the first lasted for forty-seven minutes, the second 
thirty minutes, and the third thirty-five minutes. Fragments weighing 
335 grains were removed. In another case,' 5(!0 grains were removed 
at two sittings occupying fifty and forty-two minutes respectively. In 
proof that hard calculi can be satisfactorily dealt with by this method, 
Dr. Bigelow has reported a caac' where the stone was composed of oxa- 
late of lime, and measured au inch and five-eighths in its longest diam- 

' American Journal of Medical Sciences, Jan., 1B80, p. 134. 

• I^DCet, Nov, 8tU, 181U, July 8d. 1880. 

» Bigelow, loc. cit., p. SO. Dr. C. B. Port«r'a case. • Lancet, July SJ 1880. 

' UftLet, Jan. Blat, 18S0. ' Lancet, May 17th, 1678. 
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eter. It was entirely removed in one sitting lasting eiglity-one minutei; 
tlie fragments weighed 302 grains. Dr. Kejea thinka that, where there 
is no complication, five grains of dried atone is a fair average for each 
minute of work. 

With regai-d to the success of the operation, it may be confidently 
asserted that Dr. Bigelow'a expectations nave been abundantly fulfilled. 
Numerous cases have been published in which the relief afforded wiw 
immediate and complete, the patient being freed from the cause of his 
troubles without any local or constitutional symptoma as an after-resuk 
Up to FebruaiT, 1880,' a hundred and seven operations have beeu 
recorded as performed in this country and the United States, with only 
six deaths, all of which occurred in patients who were far from healthy. 
It is probable that a few fatal cases have not been reported, but, making 
a reasonable allowance for these, the result must be pronounced satisfac- 
tory, especially when it is borne in mind that the operation has several 
times been performed on patients in & condition unfitted in all respects 
for any operative procedure. The comparative harmlesaness of long sit- 
tings (ahown to some extent by Heurteloup's operationa) has been clearly 
proved by Bigelow and those who have adopled his method, while the 
fact that cystitis occurring after oi-dinary lithotrity is best treated by 
freely crushing the remainmg fragments, would seem to indicate that 
this complication may best Be guarded against by removing from the 
bladder tnose sources of irritation to which the inflammation is largely 
due. As a matter of course, the operation should be jierformed with the 
utmost cai'c and gentleness, and it should not be attempted by tliose who 
have not had considerable experience of lithotrity. The preeence of 
sharp angular fragments is more harmful than careful though protracted 
manipulation with properly constructed instruments, but f . - .- 



have terminated fatally in consequence of injuries to the bladder or 
urethra, caused by the lithotrito or evacuating tube. The advantages of 
thoroughly clearing the bladder are that further sittings are rendered 



unnecessary, tlie risk of irritation from sharp fragments being left behind 
is obviated, and the chance that small particles may remain, and serve aa 
nuclei for fresh concretions or induce chronic cvstitis and phosphatio 
deposit, ia reduced to a minimum. The method has the further advan- 
tage of enlarging the range within which lithoti'ity is applicable, and ill 
success encourages the surgeon to deal with much larger stones than 
those heretofore subjected to crushing. What the limits of the opera- 
tion, as determined hy the size of the calculus, really are, further exf " 
riencc is required to decide, but the prospect of greatly diminishing t 
number of cases hitherto subjected to lithotomy on account of the dimflt 
sions of the calculus — a class in which the mortality is especially gre 
— seems almost certain to be realized. 
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s: CHAPTER XXIV. 

r 

LITHOTOMY. 

^ There are three different parts at which the bladder may be opened 

I for the purpose of extracting calculi. 

I. At the anterior surface above the pubes^ by what is called the high 
operation. 

II. At the inferior and posterior part, through the- rectum, by the 
recto-vesical operation. 

III. Near the neck through the prostate, by the perineal section and 
lateral operation, or various other methods. 

The High Operation. — In order to perform this operation, the blad- 
der must rise above the superior edge of the pubes, wnich, when empty, 
it does not reach. Hence, it is necessary either to distend the blad- 
der by injection; to wait until sufficient urine has accumulated to pro- 
duce the desired effect; or to elevate the anterior and superior part of 
the viscus by means of a sound, the point of which is made to ^lide from 
below upwards, against the posterior surface of the pubes. It is obvious, 
therefore, that the operation is impracticable in all cases where the blad- 
der does not readily admit of distention. Should the presence of the 
stone have produced much irritability of the parietes, a sufficient quan- 
tity of fluid cannot be injected into its cavity. 

This method of operating has rarely been adopted in this country, 
though it has been practised occasionaflv in France; and judging from 
its results in the hands of M. Souberbielle, with a very fair amount of 
success, in the worst description of cases, viz., those in which the stone 
is of large size. 

Mr. Uarpue having witnessed many of M. Souberbielle's cases, en- 
deavored to re-introduce this operation into England. 

Professor Gibson, of Philaaeiphia, performed it in the case of an old 
gentleman who was affected with great enlargement of the prostate, but 
the patient died soon afterwards from peritonitis, conse<]uent upon 
urinary effusion. Dr. Carpenter, of Lancaster, Pennsylvania, repeated 
the operation soon after, with a more fortunate result Dr. George 
M'Lellan, of Philadelphia, performed the operation several times; but 
the results did not encourage others to follow his example. It would 
seem to be an eas^ and a simple operation: but such is not the case, and 
the objections which induced Gheselden, Douglas, and others, to relin- 
quish it, are based upon good grounds. It is true there is no danger of 
haemorrhage; that neither the rectum, nor the seminal ducts, can be 
wounded; but then the bladder cannot always be fully distended, and 
there is great risk that the peritoneum majr be injured. Such an acci- 
dent is immediately followed by the protrusion of some folds of intestine, 
and probably by acute peritonitis; or the bladder being opened, and the 
peritoneum being wounded, urine may escape into this cavityi and pro- 
duce fatal resultsl 
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The force aometimea neceasary to distend the bludder to t 
extent for the high operation, may be illustrated by two fatal cases ot ' 
Cheselden's, in which the bladder was burst from injecting too inach 
water. 

The operation is most easily performed on young subjects, in whom 
the pelTis is small, and the bladder still to be enumerated uniong tha> 
abdominal viscera. But these are the very patients upon whom tltc laU 
eral operation may bo performed with tlie greatest prospect of sucoesif 
A patient may bo laboring under such extensive disease of the bladdd 
ana kidney as to render almost any operotion improper; Mr. Coulsou 
however, m the course of his long experience, never met with a caar 
in which a better chance of recovery seemed probable from opcnitu 
the organ above the pubes. Even in the case of a large stone, whea 
fears may justly be entertained that there may be insuiticient space f<» 
ita extraction entire under the arch of tlie pubes and through tlie pen- 
nenm, ha did not consider the high operation advisable, on the ground! 
that the bladder in almost every instance of this kind is thickened, con-' 
tracted, and incapable of distention enough behind the pubes, and no 
instrument introduced through urethra would materially assist in eleTat- 
ing the anterior wall of the bladder to the line of incision. 

This operation, however, being decided upon, the patient should ba 
placed in the recumbent posture, with tlie sliouldera slightly elevated, 
and the feet resting on a clmir. The paits having been shaved, and the 
boundary of the distended bladder being clearly ascertained, the surgeon 
should make an incision fi'om three to lour inches in length along the 
mesial line, commencing about lialf an inch above the symphysis pabi& 
The aponeurosis of theobljquua externus abdominis having been exposed, 
a small opening is mikde into the suprapubic space, which is filled with 
fatty cellular tissue, and bounded above by the reflexion of the perito- 
neum from the urachus to the posterior surfaee of the abdominal walls. 
A grooved director having been introduced, the linea alba and fascia 
transversalis are divided to the refiuisite extent. Hiemorrhi^ having 
been arrested, the bladder is sought for; it feels like a soft fluctuating 
tumor at the bottom of this deep wound. The external incision being 
kept open by means of retractors, the organ may be secured by a hook, 
or tenaculum given to an assistant, to prevent it, when opened, collaps- 
ing beyond the reach of the ot>crator. A small opening is then made into 
its lower and front part, the knife being introduced with its edge directed 
upwards. The instrument is then cautiously carried upwards for about 
two inches, its course being guided by the fore and middle fingers of the 
left hand introduced into the vesical cavity. It is safer for this last 
p&Tt of the proceeding to use a knife with a rounded or a probe-pointed 
extremity. Or the incision may be made in an opposite direction, viz., 
from above downwards towards the neck of the bladder. The forceps ii 
DOW introduced, and the calculus extracted. A gum-elastic catheter, or 
a silver tube should be left in the wound, for the purpose of preventing 
inBltration of urine into the cellular tissue of the pelvis and of the tower 
part of the abdomen. 

Professor Bruns, of Tubingen, recommends that the wound in the 
bladder should be closed by sutures, one end of the threads being cut oS 
( close to the knot and the other brought through the wound, tlie edges of 
which are to be kept in contact by means of pin-sutures. An elastto 
catheter, retained in the bladder, provides for the ready escape of urin& 
lu the case of a child thus treated, the sutures were removed on the sixti^ 
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day, and the catheter two days afterwards. There was then some amount 
of Bappuration about the wound, but no urine had ever escaped from it." 
The ojTcration in queetion appears to be favorably regiirdeii by eeveral 
German Burgeons at the present day. Professor Josof Podrazki, of 
Vienna, the writer of the article on '■ Diseases of the Bladder," in von 
Pitha iind Billroth'a "Handbuch der Chirurgie," thinks that there are 
many advantages connected with the high operation. The ease with 
whicnitcan be accomplished, the small number of assistants required, 
the slight risk of hiemorrhage and the facilities which it offers for the 
removal of large etones, even if encysted, eupply, in hia opinion, snffi- 
ctently cogent reasons for a more froqaent adoption of this operaiion in 
preference to others. The oporation might also be porformed with anti- 
septic precautions. 

When, however, there is a great accumulation of fat in the aupra- 
piibic region, the external inciaiona must be both long and doi'p; under 
such circumstances, the bladder, lying at a distance from the surface, 
cannot be satisfactorily explored, and the extraction of a large ealcnlns 
would be almost, if not quite, impossible. 

In a case operated upon by Pye, fatal hcemorrhage ensued. " In the 
old method of performing this oporation," says Carpuo, ' ' htemorrha^ 
must be common, as I have been sent for to examine three persons who 
died shortly after the operation, and in whom, on inspection, I found 
the cause of death to be hiemorrhage from the puncture of a branch of 
the circumflexus ilii, which anastomosed with the epigastric." 

The high operation should, it would appear, he reserved for those 
cases, extremely few in number, in which the pelvis is so deformed that 
the proper incisions cannot well be made in the perineal space. It might 
also bo the best means at our disposal in cases where the calculus is very 
large,' or where the perineum is so diseased as to forbid any incisions 
being made through it. After exposing the bladder, it may be found 
impossible to remove the stone without a further operation. "I once 
saw," observes Mr. Bransby Cooper, " the high operation performed by 
Sir Everard Home, and a most difficult operation it was : after he had 
cut down through the parietea of the abdomen, he was obliged to make 
an opening in the perineum, and jtase an instrument into the bladder 
from below to enable him to open the bladder above the pubea. After 
much difflculty, a calculus was removed, but the patient died, in conse- 
quence of this complicated operation, a few hours after its completion. 
A friend of mine," Mr. Cooper adds, " some years since was present at 
the performance of the high operation of hthotomy, by M. Civiale. In 
making the firstincision through the parietes of the abdomen, he wounded 
the peritoneum which led to the protrusion of the small intestines. He 
returned these into the abdomen and continued the operation, and ulti- 
mately succeeded in extracting a stone. The patient was put to bed, 
and M. Civiale, on subsequent consideration, di-eading the liability of 
extravasation of urine into the peritoneum, determined on laying open 
the bladder from the perineum. He effected this, and so completely suc- 

' Von Pitha u, Billroth. Chirurgie, Bd. iii., 3. Abth., 8. Liefg.. b. 111. 

* Dr. Uytterhoeven, of BniaselB, removed, b^ tliia operation, from the bladder 
of a man aged 19. an enormous calculuH, weighing 40^ ounces and measuring 16^ 
inches in one direction and 12^ in the other. The patient survived the operation 
eight davs. See Erichsen, Science and Art of Surgeiy, vol. ii,, p. 80S. and Rob- 
erta on Urinary Diseuea, p. 381. A cast of the stone la in Ur. Erictraeu's posaee- 
sioa. 
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ceeded in prevonting the rcsalt ho feared, that the p*ti«nt oltii _. _ 
coTered." Dr. Uumphrr, enrgeon to Addentn^oke's Huspital, ^ 
bridge, haa pabliiabcd a siiccess^l case of the high operatioQ, «nd ^wn 
tiie results from the practice of rarious sargeons, which show the iB«r- 
taiitf to be 1 in 3.35. This result closelr coiQcidee with that obtaiiwd 
by Dr. C. W. Dalles,' of PhlUdelphio, who has collected 465 caan of 
this openitioQ, with 330 recoveries and 135 deaths. The table (given it 
p. 338), shows that for calcali above two ounces in weight the nsoltarf 
the eaprapnbic operation are more favorable than those of the latori 
method. It mnet also be remembered, on institating but oomnnm 
between the two methods, that the former has been often adoptea uds 
circumstAQcea which woald make an^ operation especially haaardtif& 

T/te Recto- Vegtcul Opera/ion, claimed bv Sanson as his own, has bea 
recommended on the gronnd of being free from the dftnger of liiwiii 
rhage, and of aSording a ready passage to the instmmeou neofoaij to 
seize and extract the stone. Sanson divided the sphincter ani and the 
lower part of the rectnm by a vertical incisioD corresponding to liie 
raphe of the perinenm. Continning the dissection, he exposed the baft 
and membr&nona portion of the nrethra, the prostate, and lower vaD irf 
the bladder. The prostate is then to be divided npon a staff intztxJDCii 
into the bladder through the urethra, or the knife may be passed bdini 
the prost&te, throngh the wall of the bladder, into the groove of the st^ 
and the base of the bladder divided. 

This operation mar also be performed by introducing a sharp-pmnlci 
straight bistonry, for about an inch into the rectnm, with the bl^e Sal 
apon the {^mar surface of the left index finger, a staff with a cetttnri 

froove having been previously passed into the bladder. With the ti^d 
and the operator then tarns Che edge of the knife apwards, aad cnla 
into the groove of the staff just in front of the prostate. He then with- 
draws the knife, cutting, as be does so, throagh the rectum and soft 
parts in the median line of the perineum for aboat an inch. Goided hf 
the left forefinger, the bistonry, with its edge downwards, is opain F^bh 
in the groove of the staff and pnshed onwards in the mediaJi une, divid- 
ing freely the prostate and neck of the bladder. Tlie fing^- is Um 
pt^sed into tlie bladder, the staff removed and the calcutos extracted br 
means of the forceps. Tbis method was much practised by the late lit 
Llovd, of St. Bartholomew's, but it is now very rarely adopted. 

*rhe objections to this operation are great. When the cavities of the 
rectnm and bladder have been thrown into one, it is by no means certaiB 
that the communication will close. Mr. Conkon witnessed sevenl cuV 
in which a recto- vesical fistula remained for years, the reenlt of an inniwi 
wonud. The division of the prostate exposes the vaaa deferentia to dan- 
ger, and the wound of the neck of the bladder may be complicated wMi 
a wound of the vesicnlse eeminales, producing atrophy of the testidefc 
The recovery from such an operation mnat necessarily be tediooa, aai 
the whole proceding is even more objectionable than the operation abon 

commended ex&i 

' Groea, loc. cit., p. 296. 

' In a caae in which the lat« Mr. Soatham. of Hancheater. performed tlu* op- 
eration for the removal of a large calculus, the cotomunicatioo between the bla«- 
der and rectum appeard to be closed 4j nontha after the opetstion. *~ ~ ~ 
however, re-opened and could never afterwards be comi^etel; cloeed. 
Our. Trans., vtd. xliL, p. 137, and Roberts on Uiinai; Diactwea, p. "~ 
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in those coseB where the calcnlna is impacted in the trails of the Madder. 
Although tiie danger ot liajinoi-rhuge is stated to be inconsiderable, ai-te- 
riea of some size may be woundetl by so deep an incision. In 185 cases 
of this operation the mortality was 38. or 1 in 4.96. 

T!ie Lateral Operation. — The liiteral operation has superseded every 
other method of extracting calculi from the bhidder. Mr. Coulson per- 
formed it on patients of all ages, from eigliteen months to above eighty 
years, Mr. Clina operated upon a man of eighty-two. Sir Aatley Cooper 
upon one of eighty-six. Dr. Pbysick removed, at one operation, from 

I Chief Justice Marshall, of the United States, a man of very advanced age, 
upwards of a thousand small calculi, varying from the volume ot a par- 
tridge-shot to that of a bean, Mr, Attunburrow operated successfully 
upon a man of eighty-five. Mr. Keate performed the lateral operation 
upon an infantof twelve months; Mr. South upon one of twenty months. 
Civiale refers to a child that was cut at ten weeks. 

In very young subjects the bladder is rather an abdominal than a pel- 
vic viscus; but tho perineum is devoid of fat, the parts are very thin, and 
the bladder can be readily reached by the finger. Cases of lithotomy 
usually do well in young children, and collapse, so common in middle 
age, does not occur. 

The only instruments usually required in the operation of lithotomy, 
are astaS, aecutpel, the buttun-pomtod bistoury, a scoop and forceps. 
The gorget which was formerly employed is now nearly abandoned, and 

I the biatourie cachfeo is used in France, "but seldom in this country. 

I Before itroceoding to perform lithotomy wo should be careful to pre- 

j pare the patient for tho operation; in fact, the most successful lithoto- 
mists are those who are most attentive to this point. If the patient's 

j health bo much impaired, and tho bowels arc relaxed, a condition which 
is not unf requent in children, or it the urine he alkaline, we must, before 

I the operation, lessen by an anodyiio the irritability of the bladder and 

j bowels, and improvo the patient's health, as far as possible, by medicine 
and attention to diet, A doso of castor oil should be administered on the 
morning of the previous day, and a few hours before the operation an 
enema should be ^vcn, so as to mi^e euro that the bowels are thoroughly 
emptied. If the injection has not come away when tlie surgeon arrives 
to perform the operation, he should nrgo tho patient, if an adult, to go 
to stool; if a child, it will generally happen that the injection, if it has 
not passed off, will do so when tho staff is introduced. It is higbly neces- 
sary that before the operation is undertaken, the rectum should bo free 
from all fecal matter, for if distftnded, the space between it and the ure- 
thra becomes much narrowed and there would be great risk of wounding 
the intestine as well as increased difficulty in extracting the stone. On 
no account should the surgeon undertake tho operation till the injection 
has come away. 

Tho perineum having been shaved, and everything being in readiness, 
the patient should be placed evenly on his back, and supported by pil- 
lows upon a table of convenient height, about two feet and a half from 
tho ground. Chloroform should now be administered. A full-sized 
staff, with a deep groove, is then to be passed into the bladder, and search 
mode for tho stone, which must be distinctly felt with the staff. The 
patient is to be drawn to the edge of the table, with tho buttocks pro- 
jecting slightly over the edge; the foot and hand on each side are next to 
he secured together by means of bandages, or the leather aiikleta and 
wristbands devised by Mr. Prichard, of Bristol. 
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The staff shonld t>o6se6e a carve of enfficient length to enable the 
point to enter fairly into the bladder; and the groove enonld bedeep, sit- 
Qat«d either in the middle or a little to the left Bide, and cease almut a 
qnarter of an inch from the extremity of the instrument. The stall ii 




given to the care of an assistant, with the directions that the handle, 
Thich should be broad and rough go us to be easilr and firmly grasped, 
be held quite perpendicular, and immovable from the first. * ' ' ' 
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Flo. 13.— Bladder showing the caloulns etmdk with the Btall. 

on each side takes charge of the lower limb, drawing the thigh well 
aside, so as to expose tlie perineum to the fullest extent. 

Sitting upon a low chair, the operator commences the first incision, 
tliree or four lines to the left of the raph^, and abont two fingers' beadth 



nabore the anna, and tenninstes it midway between this opening and the 
mtaber ischii. The knife ia held aomewhat like a pen, between tne thumb 
-]fuid two next fingers of the right hand, and with one or two strokes the 
«argeon dlYides the skin, fat, and cellular layer comprised between the 
left erector penis and accelerator nrinie, together witn the fibres of the 




FjQ. 14. — Hiuclea of the perineum. (From Wilson's "Anatomy."} 

tranaversns perinei muscle. With the forefinger of the left hand the 
scalpel is followed till the staff ia felt, and then, pressing the rectnm 
inwards and backwards, the membranous portion of the urethra ia opened 
BO that the noil of the left forefinger can be introduced into the groove of 
the inatrument. 




When the snrgeon has cut into the groove, there ia no'occasion to alter 
the position of the staff, and the forefinger of the left hand is quite at his 
disposal for protecting the rectum and guiding the knife. The operation 
can bo more rapidly and safely performed in Biis way than by taking the 
staff into the surgeon's hand. Jf the groove be directly in front of tlie 
instrument, the latter must be slightly turned towards the left aide. 

Having made these incisions with the common scalpel, the surgeon 
then takes a long atmlght knife with a knob at its point, and KQVS&x't.vQ.. 
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Ae ame manner at the K^pd: Ite then gnidn ik, the i mii * ^ k^ 
being directed downwards, with hu Wt fnefingB', into and ihinf cW 
giQOTe of the staff until it reaches the bladder, diridinc in its eoBine MBe 
i]f the aataiar fibrea of the lerator ani. and the latau and law^ pst ^ 




FIG. ■«.— Poation of the 



the prastate. the capsule of which ms=t be left entire. He then wrsk- 
drawj the knife tiearlv in the direction in which he itLtrodiicei i^ ami 
lEierLs hia left forefcr^r i::to the bladder. The operatcr tmi^z saiiaaeii 
tbac the openiog into the bladder ii eoScientij lar^. directs t£e saf :<! 




of :he pro»ai« with battoc-fuLsted boumj. 



b« ciiQiirasn, ^ni introdoc^ a pair of broad-bladed forcm atocg the 
left f->refineer. The ftone is then seized and extracted, ut dotag tfeij 
the operaf^r w>ll ofi:«n find it conrenient to nse both handi to the f-i-- 
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'cep09 i.e. taking a handle of the instroment in each hand. It is scarcely 
possible to say too mach as to the caution necessary in the extraction of 
a large stone. We are to withdraw it gradually from the bladder, en- 
deayoring to dilate the parts through which it is to pass, instead of tear- 
ing them; and it is astonishing to what an extent this gradual dilatation 
may be accomplished in the hands of a prudent surgeon. The manipu- 
lations will be much facilitated by a free incision. After the stone nas 
been remoyed, the bladder should be searched to see whether it contains 
any other concretion. 

In making the last incision some operators cut onwards, along the 
^ooye of the staff, with the same knife which seryed to make the first 
incision. It is, however, not always easy to keep the point of the knife 
perfectly in contact with the grooye of the curyed stan. The use of the 
probe-pointed bistoury obviates the possibility of a perforation of the 
oladder should the knife leave the groove in the staff. 

Certain additional precautions are necessary in performing the opera- 
tion on young subjects. Before puberir the bladder lies somewhat nigh 
in the pelvis, and it is therefore especially necessanr, in making the deep 
incision, to depress the handle of the knife so as to Keep the point directea 
upwards and in close contact with the staff. If the knife be pushed for- 
wards in too horizontal a direction, it will probably leave the staff and 
pass into the cellular tissue between the bladder and rectum. The loose 
and yielding nature of the parts renders this accident especially likely to 
happen unless the knife be held as directed. 

The incision into the urethra should be free enough to admit the fin- 
der without difficulty, for if not, there will be ^at danger of tearing 
through the urethra and separating it from the oladder, in the attempt 
to reach the latter or^an. The position of the bladder should be borne m 
mind in passing the finger and in introducing the forceps. Unless great 
care be taken, there is much risk of pushing the prostate gland, which 
is very small in young subjects, inwards and upwards.' The tissue of 
the membranous portion of the ui*ethra is also very delicate, and the tube 
itself very narrow and easily lacerable. The finger therefore of the oper- 
ator should be kept close to the knife as the bladder is entered. 

Various modifications have been made in the shape and form of the 
staff used for the guidance of the knife in lithotomy. The late Mr. 
Aston Key strongly advocated a straight staff, and this form of instru- 
ment is still adopted by the sur^ons at Guy's Hospital, and certain ad- 
yantases are claimed for it. It is, however, admitted by Mr. Poland 
that the straight staff is more apt to be tilted out of the bladder than 
the curved one, that it is not so easy of introduction, and that, when it 
is used, the membranous portion of the urethra is placed at a consider- 
able depth from the perineum. It is necessary to make a free external 
opening, and before entering the membranous portion of the urethra, 
with the knife, to protect the bulb with the forefinger passed deeply 
through the loose cellular tissue in the triangular space between the 
muscles. Eeepine the point of the knife in the groove of the staS, the 
operator takes the nandle of the latter instrument in his left hand, and 
lowers it until the staff makes an angle with the horizon of about 30 
•degrees, keeping his right hand fixed. - With a simultaneous movement 

' For a description of the difficulties of cutting into the bladder in children, 
and cautioDB against thetoofreeuaeof thefingertseeSir W. Ferguacm's Lectures, 
Lancet, 1864, vol. iL, p. 1; alao a lecture by ur. Humphry, lAnoeL IBftL isL L. 
p. 400. ' ' 



of both hands, the groove of tlic staff and the edge of the knife btb to be 
turned obliqnely towards the patient's left side. The knife is now passtid 
alone the groove and the incision made through the prostate, and ii de- 
sirable the wonnd can be enlarged as the knife ia withdrawn. The coo- 
sentaneous action of the hands in making the deep incision, and dimin- 



ished risk of t he knife slipping ont of the wonnd are the main advantages 
claimed for the straight staS, ont as stated above, it is much more duti- 
cult to find in the perineum. 

Another form of staff is the reetangular one, which was introdaced 
some years ago by Dr. A. Buclianan, of Glasgow. The employment of 
this staff, however, is not the only distinctive feature of Dr. Buchanan'} 
operation, which is to all intents and purposes a central one. The termi- 
nal portion of the staff in question, three inches in length, is directed 
at a right angle to the shaft, and has a deep groove on its left eide. The 
angle is intended to project prominently at the most posterior part of 
the perineum, while the short arm lies horizontally under the level of 
the bulb of the urethra, an assistant pressing the instrument firmly 
downwards to maintain it steadily in that position. The forefinger of 
the left hand is introduced into the rectum, and the operation is Uien 
performed by a single stroke of a double-edged lithotomy knife, which 
as it penetrates in the mesial line towards tlio bladder, passes through 
the middle of the upper half of the sphincter ani, the mcmbranons part 
of the urethra and the apex of the prostate, and as it is withdrawn di- 
vides the body of the gland, the levator ani, and the skin of the peri- 
neum: the direclion of the knife as it comes out being first horizontallv 
outwards and then downwards in ii curved direction, describing a cnneS 
line eqnal to about one-fourth of a cirele round the upper and loft sidy 
of the rectum. The external wound is about an inch and a quarter in 
length. It is claimed for this operation that only the left lateral lobe of 
the prostate is divided, and that the bulb and rectum are safe. Dr. Bu- 
chanan also asserts that it is easier of execution than the lateral opera- 
tion, and that there is less risk of hmmorrhage and urinary infiltration. 
The operation, however, has but few advocates at the present timf- 

Having thus described the lateral operation, it will be convenient to 
follow the method adopted in the chapter on lithotrity, and consider 
the obstacles to the performance of the operation, and the accidents at- 
tending it. 

Lithotomy consists of four parts or steps, viz., the introducction of a. 
grooved staff to guide the knife; the external incision, the internal in- 
cisions, and, finally, the extraction of the stone. Anything which im- 
pedes the performance of these successive steps becomes an obstacle, from 
which arise most of the accidents of lithotomy. 

Obstacles to the introduction of the staff and first incision are few, 
and do not require any extended notice. An unusual depth of the peri- 
neum may cause some impediment during the second step of the opera- 
tion, or the internal incisions may be somewhat impeded by the circom- 
stance that, in children, the bladder is apt to recede before the point c ' 
the knife. Some difficulty may exist in making the point of the knifi 
unless a button-headed bistoury be used, to glide regularly and e""' 
along the groove of the staff into the bladder. In more than one 
the knife has slipped out of the groove. Accidents of this kind, how- 
ever, seldom occur at the present day. We usually get into the bladder 
with ease, the gieat difticulty in many cases is to extract the stone. 
MumeroOB obstacles may oppose this step of the operation; they are 
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*1filiieflj connected with certain conditions of the parts, or with the nature, 
"position, and size of the calcnlng. 

"? The foreign body is extracted with a partlcnlar kind of forceps, which 
-''is passed through the incisions into the bladder, expanded, closed over the 
^'stone, and then withdrawn in tlie direction of the external wound. 
^Dnring each of these stops tlie operator ma; encounter nnexpected 
•^ obstacles. 

£ulargenient of the prostate presents a greater or less obstacle to the 
-' easy performance of lithotomy. If indurated at the same time, it will 
Ft impede the action of the cotting instmrnent; but it constitutes a more 
X considerable obstacle to the seizure of the stone. It places the calculus 
li beyond the reach of the finger, and increases the distance of the vesical 
a: cavity from the external snrface of the wound; besides this, the enlarged 
r^ £:land, rising above the fioor of the bladder, leaves u cavity behind it in 
i which tlie calculus lodges, and may easily escape the forceps. In such a 
L. case, extraction will be facilitated oy astne forceps which have a consid- 
3 erable curve, and also bv introducing the nngcr into the rectum, so as to 
; tilt np the base of the bladder. 




Fro. 16.— Bladder with an encysted calculus. 



Several morbid conditions of the bladder may impede the surgeon in 
liis attempts to seize the stone. Most of these have been already noticed 
in the chapter on lithotrity. 

Calculi, when encysted, adherent to the walls of the bladder, em- 
braced in an abnormal contraction, or placed in an unfavorable position, 
will prove a source of embarrassment to the lithotomist as weQ as the 
lithotritist. Every snrgeon, who has operated frequently for stone, must 
have met with cases illustratins these facts. A case of this kind occorred 
to Mr. Coulson at St. Mary's Hospital. The patient, a boy aged 11, had 
suffered since birth from incontinence of urine, a symptom which became 
more distressing during the six months preceding his admission. The 
child manifested no signs of pain; but there was a small quantity of 
blood and mucus mingled with the urine; frequency of micturition; and 
occasionally the water suddenly stopped. 

The parents stated that some time previously he had been tormented 
with nam, and was continnallv pulling the prepuce; but this symptom 
puaed away, and for « few weeVs before admission he had appwentlj so* _ 



suffered at all. On heiag sonnded, a stone was detected, endentlynot 
resting on the bnse of the bladder, tint lodged in the superior fandtu, 
closely adjacent to the anterior wall, for it was only when the handle of 
the aonnd was depresaed, and its j>oiut hrought forward, that the stone 
coald be struck. 




F^G. Id. — Calculutt behind prostate. 

The bladder was penetrated by a beaked knife, but on introdiu _ 
the finger the stone could not immediately be felt, being situated qiut«3 
anteriorly, and, in ail probability, adherent to the front wall of the blad- 1 
der; some difficulty would have been esperienoed in extracting ttie'( 
calculus if the pelvia of the child had not been raised before the intro- 
duction of tiie forceps. By adopting this measure the stone vaa readily 
' and the operation completed wititin a minute. There via 
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Boarcely any blood lost. The subsequent progress of the p«^ 
good; lie waa able, in a fortnight, to void his orine by the natural p 
and soon got well. 

These cases of adherent or encysted stone arc sometimes accompaniec 
by apecnliar circumstance, which is worthy of attention. 

From the calculus being fixed in aparticniar ejwt, and probably from 
its lieing thus prevented from irritating the neck of the bladder, th9 
rational symptoms of the disease arc sometimes greatly modified, or n 
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disappear altogether. The maimer in i^hich calcnii may thus 

me adherent to the walls of the bladder, is well illustrated by a case 

in the " Transactions of the Pathological Society," * hy Mr. 

^C4w. ''Midway between the orifices of the ureters, there was an oval 

k, of the size of a sixpence^ where the mucous and muscular coats 

re absent, and a quarter of an inch above the orifice of the left ureter 

was a rough patch on the surface, somewhat smaller. A calculus 

been adherent to each of these points. On one side of the larger 

enlos a circular spot, about half an inch in diameter, was covered with 

ick flocculent layer of fibrous tissue, and on closely inspecting the 

le of union between the fibrous tissue and calculus, it was seen to be 

ected by the fibres dipping into and being incoi*porated with the calca- 

jub substance. It was so firm that it resisted separation by tearing 

ith the forceps." 

The same volume contains an interesting case of encysted stone, 

hich would have been equally inaccessible to lithotomy as to lithotrity. 

^ small calculus had been crushed and removed, but the symptoms of 

w'tono soon returned with severity. The man was most carefully exam- 

' "ned under chloroform, yet no stone or fragment could be detected. He 

lied, worn out with pain and debility. The mucous membrane of the 

'^lader was highly congested; the organ itself thickened and contracted; 

while a moderate-sized calculus was detained in the superior fundus by 

-=*an apjparently permanent hour-glass contraction of the muscular fibres. 

Ii it were possible to detect, during life, the impaction of a stone from 

"hour-glass contraction, as above noticed, recourse to the high operation 

V might be, perhaps, justifiable; it is the only operation which affords the 

" least chance of relief. 

; ^ When the stone is partially encysted, attempts have been made to 
^. liberate it from the cyst. Callot succeeded in one case by changing the 
position of his patient, and surgeons are sometimes fortunate enough to 
'^ gnisp and dislodge it witli the forceps. In one case. Sir B. Brodie suc- 
ceeded in dilating the neck of the sac with a probe-pointed bistoury, 
after which he separated the calculus from the sac with his finger, and 
extracted it. When the cyst is within reach, we may attempt to dilate 
the neck, and dislodge the stone with the finger or scooji; but if that 
cannot be done, the operation should be abandoned. Division of the 
neck of the sac with a cutting instrument should not be attempted. 

A source of difficulty in the seizure of the stone and its extraction not 
unf requently arises from the forcible contractions of the bladder upon it, 
which the introduction of the forceps, and attemi)ts to find the stone, 
tend to provoke. This impediment sometimes considerably prolongs the 
operation, and even occasionally prevents its completion; the danger be- 
ing increased in proportion to the length of time occupied in the attempts. 
In these cases, by waiting a little, the contractions of the bladder will 
often cease, and permit the removal of the stone with facility: whereas on 
the other hand, the repeated introduction of instruments, and the fruit- 
less attempts to seize the stone, when the surgeon is anxious to perform 
the operation quickly, without due regard to the difficulties he may en- 
counter, will, m many cases, excite still more the contractility oi the 
bladder, and thus prevent the desired object. Mr. Crosse mentions, in 
his work, a case whero three-quarters of an hour was uselessly employed 
in attempts with the forceps to find a stone, of the size of a pigeon s egg, 

»VoL vL, p. 350. 
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which came out spontaneously some time after they had been di 
tinned. 

If the stone breaks nnder the forceps, as will probably liappen when 
there ia a fusible calculus, wo must endeavor to remove as much of the 
calculous matter as is practicable with the scoop at the time of the oper- 
ation, and then well wash out the bladder. We must not, however, be 
content with washing out the bladder at the time of the operation, but 
should repeat this prooeedlug before the wound in the penneum closes. 
In a patient of Mr. Coiilson's, 5i> years of age, in whom the atone was 
like a mass of mortar, more than an hour was occupied in i-emoving with 
the scoop the calculous matter; but a ereat deal was still left behind. It 
was thought uuadrisjible to protract the operation, and the patient was 
removed to bed. At the end of a fortnio:ht a large catheter waa intro- 
duced through the uretlira, and the bladder well washed out, a great deal 
of calculous matter escaping through the wound in the perineum. This 
was repeated every other day for thi-ee weeks; in fact, until no more 
debris escaped. The patient entirely recovered. Dr. Snow administered 
the chloroform at the operation, ana at each washing out of the bladder. 

The size of the calculus exercises a most important influence on the 
results of lithotomy. Difficult as may be the extractiou of an impacted 
calculus, still more so is that of one so large as to require for ita pt 
incisions longer than those usually made. A stone of from four to eigl 
ounces in weight cannot be safely removed without the greatest coolne 
and skill. If the size of tlie stone be such that no dilatation of ths! 
wound as first made will admit of its extraction, it may be crushed; or 
the right lobe of the prostate may be divided, or a combination of both 
these proceedings may be adopted. If the blades be sufficiently stxong, 
a well-made forceps will break most urinai'y concretions; but a variety of 
crushing forceps of different lengths, some straight, others curved, with 
blades flat, and broad, or narrow, spoon -shaped, rough, or cutting, should 
alwBys be at hand. Mr. H. Earlepaid particular attention to the subject 
of extracting large calculi, and has communicated to the profession Bom« 
interesting matter in the eleventh volume of the "Transactions of the 
Royal Medical and Chirurgical Society." 

Cheselden withdrew a calculus of twelve ounces, and succeeded in 
curing his patient; Mr. Hamer, of Norwich, removed by lateral section a 
atone of the weight of fifteen ounces, its diameter being four iuches and 
three quarters in one direction, and three and a half in the other. 

In 181S, Mr. Charles Mayo, of Winchester, operated upon a man aged 
28, and extracted a stone of fourteen ounces and two drachms avoirdu- 
pois. It measured eight inches and a half in its smaller circumference, by 
iiither more than ten m the largest, and broke into several large pieces in 
the at tern]) t to extract it. 

Ambrose Pare relates the case of a confectioner, who was cut in 16\ 
by John Collot, where the stone weighed nine ounces, and was thn 
inches and a half in diameter. In an instance described by Folet, » cui- 
cuius weighing ten ounces, and measuring nearly four inches in diameter, 
was extracted, and the patient had recovered from the immediate effoctn 
of his wound, when an abscess foimed in the kidney from the pres- 
ence of a concretion, and terminated fatally on the tenth day after the 
operation. 

The influence which the size of the calculus has upon the mortalit 
after the operation of lithotomy, isapoint which has of late years attract 
^ considerable attention. The cases related above are exceptional. " 
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well known that the oxtrnction of a very largo etouc is generally fatal to 
the patient; but we liuve scarcely any data from which we can ileduce the 
relativeiiifluenceexertedbystones of different sizea. The late Mr. Crosae 
was the first writer who viewed this Buhject as one of interest and import- 
ance, and who had matenals at his dispoiml from which other than either 
jnirely individual, or extremely general inferences could be drawn. From 
the valuable Norwich data, Mr. Crosse' haspreaentedua with the follow- 
ing table of 704 calculi, arranged according to the weight, with the result 
of the operations performed for their removal. 



Weight 


^T^^"' 


Cured 


Died 


Rutlo of 
morwllty 




S30 


iS-i 


47 


1 in 11.35 


1 " to3oE. 


119 


101 


18 


1 " (1.01 


3 '■ -a ■' 


85 




16 


1 ■• 2,18 


3 ■■ -4 " 


11 




7 


1 ■■ 1.57 


i " "5 •■ 


5 








5 ■• "6 ■• 









to a 


a " "7 " 


3 


n 


8 


2 - 2 



The iuformittioQ which this table conveys is extremely impurluut. 
With a stone one ounce in weight and under, it ta obvious that the 
chances of a favorable issue are nearly twice as great as with a. stone 
between one and two ounces in weight, and nearly six times as great 
as when the stone weighs between two and three ounces. The mor- 
tiiJity with stones of every weight over an ounce is nearly 1 in 3|; 
and with those over two ounces it is something more than 1 in S. 
Of the S5 instances in which the stone weighed two ounces and 
upwards, 27 recovered, and 28 died. The chance which a patient 
has of recovery after litliotomy can therefore be calculated before- 
hand, and independentlj of every other conaideration, from the ascer- 
tained dimensions or weight of the stone. Doubtless, some considerable 
fiortion of the greater comparative success that attends lithotomy in early 
ife is due to the generally smaller size of the stones that are then ex- 
tracted. 

A certain moderate size of stone, however, would seem rather to be 
advaiitageons tliiin otherwise; tlie most favorable results are not associ- 
ated witli the Bmullest stones, aa ia apparent from the particulars con- 
veyed by the following table taken froni Mr. Crosse's work: — 



Welfilit 


SumbtT of 


Cu^ 


niea 




1 dr. and under 










1 '■ lo 2 dra. 


111 


101 


10 


1 •■ 11.10 




95 


w 


G 


1 '■ 18 




68 


60 


8 


1 " 8.50 




20 






1 '■ 29 




88 


85 


3 


1 '■ 12.88 




24 


SI 


8 


1 ■' 8 


7 - "8 " 


SO 


Z& 


3 


1 - 6 


Total . . . 


529 


482 


47 


liu 11.23 



With Btonea under two drachms 
greater than with those that arc 
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pftrticnlarly with those between four and five drachms: the chances o^ 
recovery with this last weight of etone are actaaily about two and » hi 
times greater than with a stone that weighs less than a drachm. Tl 
difiBculty of finding a atone of this latter size may have something to 
with the reanlt esperienced. 

Meusaremeiits of calculi would bo far more important elements 
forming estimates of this kind than weight: it is the size of the stone tl 
determines the extent of outlet nccessury to give it passage, and thiM 
extent of outlet it is that inSuences the mortality: lurge stones oftee 
weigli less than might be inferred from their size; small ones, agaio, are 
often remarkiihly solid and heai-y. 

Fi'om what has been said, it is evident that for the estraction of cal- 
culi beyond a certain size, the lateral operation must be modified; in other 
woi'ds, when the surgeon finds he cannot extract the stone through the 
ordinary incisions, without employing a dangerous degree of force, he 
must employ other expedients. The operation may be abandoned for tiiot 
above the pubcs or through the rectum; the stone may be broken in the 
bladder; or the opposite eide of the prostate may be divided, so a« to ob- 
tain more space for the extraction of the calculus. Mr. Conlson pre- 
feiTed thie latter method whenever it conld be employed with any pros- 
pect of success, and had recourse to it with favorable results intwocnse^' 
where the calculi were large; but we must not forget that it doea not 
able U5 to gain much beyond half an inch for the required space, 
plan which ho adopted is the foUoiving: After the division of the 
portion of the prostate, and the withdrawal of the staff, he introduced 
his left forefinger as far as he could into the wound, carrying along it the 
button-headed bistourv, and dividing the right side of the gland in the 
same manner as tlie leit. 

Breaking np the calculus with a forceps introduced through the 
wound is a vei-y old operation. Even Franco, and after him Le Oat, at 
tempted tofacilitjitetheprocessbydrillingthostone, and thus performei 
perineal lithotrity. There are, however, many strong objections to this 
method, but it may be adopted, if division of the right side of the pro*- 
tate does nob furnish suf&cient room. Civiale's instrument, consisting 
of a fair of forceps furnished with a drill, enables the operator to fix th^ 
stone, and then perforata it and break it into fragments. 

Having thus noticed the principal obstacles to the performance 
lithotomy, we are prepared to appreciate many of the accidents ' ' 
attend or follow the operation. 

That these are numerous and severe may be gathered from the gen- 
eral fact tliat about one-fifth or one-sixth of all patients cut for etone 
die. The accidents may occur during the operation or after it. The 
former are few; indeed, the only one likely to occur is injury to the rec- 
tum, an accident of no great importance, and not always to be attributed 
to the surgeon. The chief accidents occur sooner or later after the oper- 
ation, and may bo regarded as the causes of death. They are hsemorrbage, 
infiltration of urine, euppuration or abscess, cystitis, peritonitis, poro- 
lent infection, and renal aieease. 

The shock of the operation was formerly an occasional cause of death, 
but since the introduction of chloroform, this accident has lost much of 
its gravity, and seldom gives rise to a result immediately fatal. 

The parts concerned in the lateral operation are abundantly supplied 
with blood-vessels, and we might hence conclude that hemorr^ must be 
a frequent accident. Present experience, however, would lead to the in- 
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ference that danffcrons hsmorrhage does not ooonr frequently, and Mr. 
Liaton has stated that he had only one case of severe bleeding m lOOoiwr- 
atious. On the other hand, the accident would aeom at one time to 
have been more frequent in France, Boyer conHidored hipmorrhage as 
one of the most fretiuont accidents of lithotomy, and M. Begin cakulnted 
that 1 out of every 4 deaths, after tlio lateral operation, was occasioned 
by hiemorrhage. 

This accident may occur during tlio operation or after it, and the 
bleeding may he TcnouB or arterial. Hfemorrhoge during the operation 
may arise from division of the larger arteries oC the perineum and bulb, 
or of the trunk of the internal puaic itsolf. When tlio external incision 
is carried too far downwards and outwards towai'ds the ramus of the 
ischium, the trunk of the pudic artery niay, it is said, be divided; but 
this must bo an extremely rare accident. The artery lies so close to the 
bone, and is so well protected by dense fascia, that it can scarcely he 
woundvd. unless there be some considerable deviation from the normal 
courHO and distribution of the vessel. 

The researches of modem anatomists show tluit the arteries of the 
perineum are subject to several important variations, and it seems prob- 
able that most cases of fatal primary hHBmorrhngo may be traced to the 
cause now mentioned. The most imjiortaut variation occurs when the 
artery of the bulb jvrises farther behind than usual, and crosses the front 
of the iachio-rcctal fossa; in such a case, it would almost necessarily ba 
divided. A greater quantity of blood than usual may appear on division 
of some of the superncial vessels, but, in the normal state of things, these 
vessels do not bleed profusely, and can bo easily secured. 

Venous hEemorrhage may occur during or soon after the operation, 
from division of the bulb, or, in old persons more commonly, fioni divi- 
sion of the venous plexus which surrounds the neck of the Sladder. Sir 
B, Brodie lost a imtiont within a few hours from this cause, having been 
foiled in all his eHorta to arrest the bleeding. 

Secondary htemorrhage may be, in some sort, a continuation of the 
Weeding which took place during the operation, the divided vessels con- 
tinuing to pour out blood in small quantities. More usually it com- 
mences about the fifth or sixth day. The discharge of blood is often 
moderate, yet it continues obstinately, sometimes bringing the patient 
to the brink of the grave. This form of hiemorrhage is due to sep- 
aration of the plugs of cougulum from, divided arteries, or of tiie sloughs 
from contused vessels, or, in cuaes of sloughing, to implication of the 
vessels. 

In the treatment of this accident, general principles must be followed. 
If considerable htemorrhuge arise during the operation from any large ves- 
sel, it should bo tied, if possiblcj but it is not easy to get at tlie artery of 
the bulb, and still less bo at the internal pudic When ligatm-o is imprac- 
ttc[tble, the latter vessel should be compressed against the ascending ramus 
of the ischium. 

Secondary htemorrhage, as abovo mentioned, may be either venous or 
arterial. In the former case, the wound may be carefully plugged, yet 
this plan issometimcs inefficacious, and often produces great irritation, 
besides preventing the escape of urine. To obviate these diflicultiea, 
Mr, Hilton contrived an apparatus which consists of an ordinary tube 
(auoh as those employed after lithotomy by Listen and others), to which 
is attached, hy means of a ring, fised aoout an inch and a half from its 
extremity, a conical bag of soft muslin or linen. One end ia passed Dp 
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through the ironnd into the bladder, and the other end is left pvojecdnf 
externally, the caritj of the bag beinf fiUed with sponge, so as to exen 
pressure on the surrounding parts, la this war the wonnd may be nMMi 
effectoallv plugged, while the free escape of urine is prorided foR When 
it is thought safe, or becomes necessary to remoTe the presnze, the 
sponges may be taken out, one by one, without the least pain to the 
patient, as they are preyented, by the intenrening layer of muslin, from 
adhering to the sides of the wound. 

In a case for which it was deyised, the expedient answered admiraUy. 
As had been expected* there occurred after the extraction a rather free 
oozing of yenous blood* which was, howeyer, completely arrested by the 
plan described.' Another convenient contriyance for the same j>urpo« 
IS an india-nibl)er ball connected with a tube. This is passed into toe 
wound, and inflated, and in this way pressure is kept up on the bleeding 
surface. 

In cases of secondary arterial haemorrhage, the most certain remedy 
would be to take up the yessels, bat this can seldom, if eyer, be done. 
The surgeon mast haye recourse to plugging the wound, pressure on 
the truinc of the main yessel, cold, and the usual modes of arresting 
haemorrhage. The haemorrhage sometimes takes place into the bladder, 
which then becomes distended and prominent, while the patient exhibits 
all the symptoms which attend loss of blood. Under such circumstances, 
the bladder should be washed out with cold water, the wound carefuQy 
examined, and the haemorrhage arrested by ligature or plugging, the 
pelvis meanwhile being kept raised. 

The most frequent cause of death after lithotom;^ is infiltration of 
urine into the cellular tissue of the pelvis, and this accident is intimatelj 
connected with the methods adoptea for division of the prostate. 

The direction which should be given to this incision, and its extent, 
are points of the greatest im{>ortanee to the success of lithotomy. 

Cheseldcn is supposed to have divided, in his operation, as little of 
the prostate as pos^ible. 

The first account we have of CheseldenV operation, is in his Appen- 
dix to the fourth edition of the •' Anatomv of the Human Body," wnich 
appeared in the year 1730. In this appendix; after describing the first 
stage of the operation, he ^oes on to say: ^' I then feel for the stafT, and 
cut upon it the length of tne prostate gland, straight on to the bladder. 




when he proceeds: " holding down the gut all the while with one or two 
fingers of my left hand, I cat upon it in that part of the urethra which 
lies beyond the coqK»ra cavernosa urethne. and in the prostate gland, cut- 
ting from below upwards, to avoid wounding the gut, and then passing 
the gorget very carefully in the groove of the staff into the bladder, 
bear the point of the gorget hard against the staff, observing all the while 
that thev do not separate and let the gorget slip to the outside of the 
bladder,^" etc. There is evidently a considerable difference between these 
two operations. In the first, the prostate is cut in its whole length, and 
the knife is passed along the groove of the staff from before backwards 



1 Medical Times. Hay 19tli, IS^. p. 490. 

* Willis. On the Treatment of Stone in the Bladder bv Medical and Mechani- 
cal 3IeanB, 184*2. 
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Ksiinto the bladder. In the second and later operation, the knife is nsed to 
Reopen the membranous and the commencement of the prostatic portion of 
rrtne urethra, the incision being made from behind forwards, and the oper- 
- .-^ation is completed by means of the gorget. Much controversy has, how- 
»:■> ever, taken place as to the exact method which Cheselden finally adopted. 
TjDr. Douglas,* who published, during the life-time of Cheselden, an 
-^ account oi the operation, described the internal incision as beginning on 
"* the internal or vesical side of the prostate. Dr. Willis, however, charac- 
^ terizes this description as confused and inaccurate, and it is highly 
improbable that Cneselden ever divided the prostate gland in the man* 
ner described by Dr. Douglas. 

Mr. Martineau, one oi the most successful lithotomists of modern 
times, divided only a part of the prostate. Mr. Crosse,' who witnessed 
for many years Mr. Martineau's public practice, says, ** that he (Mr. Mar- 
tineau) seldom, if ever, divided the prostate through its entire depth, is 
the opinion I have formed from observation of many operations by him, 
and which is supported by the only dissection I had the opportunity of 
making; still, enough was cut to allow the blunt gorget to enter the 
bladder, and then the operator invariably adopted a proceeding which 
forms no important part of the operation; the staff being withdrawn, he 
was accustomed to introduce his left forefinger (which was particularly 
long and large) upon the concavity of the gorget, into the bladder, forci- 
bly dilating the opening, and using the finger as a powerful but 
safe instrument for rendering the neck of the bladder ample to admit 
the forceps. The force and determination with which the finger wa» 
thus used, dilating, if not lacerating, the remaining undivided portion 
of the prostate gland and the neck of the bladder, I always regarded as a 
peculiar and intrinsic part of Mr. Martineau's method of operating. 
The openinff into the bladder being thus effected, partly by cutting and 
partly by dilating, the forceps usually entered readily, and in the use of 
these, rapidly carrying them to different parts of the bladder if required, 
or more frequently seizing at once the stone (previously felt, and its 
situation ascertained by the finger), Mr. Martineau possessed a degree of 
freedom and dexterity unparalled within my observation, and surpassed 
most surely by very few among those who have become conspicuous in 
this branch oi operative surgery." 

Mr. Martineau, however, expressly stated his conviction that it was 
undesirable to use much force in extracting a large stone. In cases 
where any difficulty was experienced, his practice was to give the handles 
of the forceps to an assistant, and use the knife to cut the part forming 
the stricture, and, rather than lacerate, to repeat this enlargement of tho 
internal wound two or three times. 

The dangers of completely dividing the prostate have doubtless been 
much over-exaggerated. It was supposed that if the knife were carried 
beyond the boundaries of this gland, the urine would escape into the looso 
cellular tissue of the pelvis, and produce inflammation, suppuration, and 
sloui^hing of the cellular tissue. Pelvic cellulitis is, however, far more 
likely to be induced by bruising or laceration of the neck of the bladder 
and adjoining parts, in the attempt to extract a large stone through an 
incision too small for the purpose. This complication is especially liable to 
occur in patients suffering from chronic disease of the bladder or kidneys, 

* See Postscript to his History of the Lateral Operation for the Stone, p. 81. 

* On the Formation, Constituents, und Extraction of the Urinary Calculus. 
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and is a frequent cause of denth m GacH cases. The qaestion arises vhetlier 
for the extraction of a large calculus, it is safer to make free iDcidoiu into 
the prostate and to carry the knife eveit beyond its limits, or to be satu- 
fied with a smaller incision and to run tlie risk of prodacing cxteoHTe 
laceration. The former alternative would appear to be the icas mjschier- 
oua. In children the incision mnst of necessity be carried quit© tiiroa^ 
the pros Ute, for, owing to the smalUiesa of the gland, it would be impot- 
eible otherwise to reach the bhidder. Notwithstanding the free incisioD, 
and the consequent escape of urine into the cellular tissae, children 
never suffer from cellulitis, which, when it occurs in the adult, is gen- 
erally attributed to these causes. As a matter of conrse, howerer, the 
incision through the prostate should always be as limited as is consistent 
with the ready extraction of the calculns. The eymptoms of peine cel- 
lulitis are hc:it and pain at the neck of the bladder, with pain oehind '*™ 
pubes; the face expresses anxiety; the pnlee is email and weak; 
tongue brown, furred, and Ary; the wound glazed, the discharge {( 
Prostration rapidly comes on, and the patient dies in a few days after 
operation. The treatment is obTious, though too often of little avail; a 
free outlet should be made for the extravasated and infiltrated arlne by 
enlurging the esternal incision; the patient's strength should be sop- 
ported by beer, wine, brandy, beef-tea, and whatever nutriment be can 
take. A gum-elastic catheter should be retained in the bladder, that the 
urine may pass off as soon as it enters this organ. Abetntctioa of blood 
is inadmissible, the patient's strength being too much reduced; but hot 
fomentations may be applied to the hypogastric region. 

Acute inflammation of the bladder sometimes occurs after lithotomr. 
but Uoyer's statement that it gives rise to three-fourths of the deatns 
after that operation is quite contrary to our present experience. Tbu 
may have been so formerly; it is assuredly not the cose now. Under 
ordinary circumstances we have little to apprehend from cystitis. Tbi^ 
complication is not likely to occur unless the bladder has been pre- 
viously inflamed, or injured by the forceps during the extraction of a cal- 
culus in a difficult operation. Extension of the iuflammatiou to the kid- 
neys or ]icritoneum constitutes the muiu danger. 

Peritonitis rarely occurs in adults, but it ia occasionally set up by ei- 
tensiuu of inflammation from the mucous membrane. Sometimes, alao, 
the ptritoneum becomes inflamed in coses of pelvic cellulitis — a oom- 
plication which much increases the gravity of the case. The attack 
naaally proves fatal on the ttiird or fourth day. There is not alwav* 
much room for treatment, the patient being considerably reduced bj tiie 
operation. The appUcation of leeches, and the administration of cafomel 
and opium so as to aSect the gums, ore the usual remedies ; hut upiatM 
here are of great avail when given in full doses, and continued so u to 
I produce a decided and prolonged cSect. 

9 sir. Crosse, whose experience was large, says, "that as a sepatmt* 
■ nalady, unaccompanied by urinary infiltration and difluse reticular io- 
^ flammation, peritonitis is, according to my experience, not frequent ; it 
is kuowu by the usual signs, and commences in the vicinity of the blad- 
der, where the pain is lirst felt spreading thence over the peritoneal «ar- 
faces; the most active antiphlogistic treatment, by bleeding, low diet, 
fomentation, and counter-irritation, ore required, and, if promptly and 
early practised, will airest the disease. In children, who are rarely 
BuBerers from diffuse reticular inflammation and urinary infiltration, 
peritonitis ocean, and yields to active treatment, particularly lee 
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freely the abdomen ; bnt in the aged, nrinary infiltration and reticular 
-mtiammation and suppuration are frequent in comparison with unmixed 
L peritonitis; the surgeon seldom has to treat the latter, and when the 
tsombined diseased action is present, I must repeat that general bleeding 
r%nd purging sink the powers without arresting the malady, and should 
-oe very guardedly undertaken by the surgeon. Children are especially 
::iiable to peritonitis after operations on the bladder. Even sounding for 
ketone has been followed by fatal peritonitis in young subjects, 
w Inflammation of the prostatic veins, followed by purulent infection of 
^the blood and death, has been invariably described by French authors 
^amongst the causes of a fatal termination in lithotomy. It is said to bo 
.much less frequent in this country. When it occurs, it is probably due 
rto the bruising or laceration the parts have undergone in the attempts to 
! extract a large calculus through an insufficient opening. 

In connection with pyaemia as a cause of death, it is important to no- 
* tice a point which has been too much overlooked. Purulent infection 
may arise from other causes besides phlebitis. The presence of pus in 
any part of the genito-urinary system is sufficient to determine the affec- 
tion under the influence of operations performed on the urethra or blad- 
der. Mr. Coulson saw a case in which it arose from ulceration with se- 
cretion of pus ill the urethra, and likewise from tlie pus contained in a 
cyst in the bladder. Abscess of the prostate has also been a determining 
cause of the infection after litliotomy. These facts prove tliat we must 
not be content with examining the venoUs system alone, but should direct 
our attention to all the sources whence the introduction of pus into the 
blood may take place. 

With regard to diseases of the kidney as a complication of stone in 
the bladder, and as a cause of death after lithotomy, to avoid repetition 
the reader is referred to the statements in the chapter on Lithotrity 
(p. 289). When renal disease is known or suspected to exist, lithotomy 
is never to be preferred to lithotrity, provided that the conditions of the 
case are such as to justify the surgeon in believing that the stone can be 
removed by the method invented by Dr. Bigelow. If, for example, the 
urethra be of good calibre, the prostate not very rigid, and the state of 
the bladder such that the instruments can be used with facility, even in 
dealing with a very large stone, the presence of renal disease is an addi- 
tional reason for preferring rapid lithotrity to lithotomy. If, however, 
these favorable conditions do not exist, and lithotomy is pei'formed on a 
patient known to be suffering from renal disease, the prognosis is of the 
gravest character. Rigors, followed by vomiting, are the nrst indications 
that the mischief has become aggravated. The treatment consists in ap- 
plying hot fomentations to the loins; but death within forty-eight hours 
from uraemia is the ordinary termination. 

The after-treatment in cases of lithotomy is simple, provided no ac- 
cident has occurred during the operation. The patient is placed on his 
back in bed, with the knees slightly raised, and is kept as quiet as possi- 
ble. The surface of the wound does not require any application; it will 
be sufficient to keep the parts clean and dry by removing the napkins, 
sponges, etc., whenever they are wetted by the urine. 

It is a matter of great importance that the urine should escape freely 
through the wound soon after the operation. To insure this object some 
surgeons are in the habit of passing a gum-elastic tube through the wound 
into the bladder, and securiuK it by tapes round the waist; the tube is 
kept in for about twenty-four nours, if tne patient be a child; from forty 
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to llftj hoars if an adult. Mr. Liston was a strong adTocate for this 
practice, which presents some adyantages, bat it is not absolntelr 
necessaij, and the presence of the tabe may excite irritation of the bbd* 
der, which is always to be avoided: the ose of the tabe is therefbie not ta 
be recommended. 

Betention of orine sometimes occors after this operation. When this 
is the case immediate relief shoald be afforded by passing a gnm-dastie 
catheter, or the finger, through the wound as far as the neck of the Mad- 
der. Warm fomentations and opiates will assist in reUering any pain or 
irritation to which the retention may have given rise. 

For the first three or four days the diet most be light, consisting of 
beef-tea, milk, arrowroot, etc, with plenty of any bland flaid to dnnk. 
Aboat the foarth or fifth day the wonnd begins^ to contract, and then 
some arine bedns to escape tliroagh the natural passages. In one caoi 
on which Mr. Coulson operated, a considerable proportion of the urine 
passed through the urethra on the morning after the operation. As the 
wonnd eradimlly contracts more urine is discharged by tbo nrethn, xmtil 
at last the whole takes the natural course. 

From this time the external wound begins to close, and the core is 
completed in from fifteen to forty days. As the case progresses favor- 
ably the diet must be gradually improved, and it is well to remember that 
children and i^ed persons will require support at an earlier period than 
others. 

ITie Transverse or Bilateral Operation may be viewed as a modifica- 
tion of the lateral operation. It was first described by Chaussier, and 
performed, in 1824, by Baron Dupuytren. 

The patient is placed in the same' position as for the lateral operation, 
an assistant holding the staff in an exactly vertical direction. The sur- 
geon keeps the integuments tense with the fingers of his left hand, and, 
with a double-ed^cd knife, makes a semilunar incision in front of the 
anu3. This incision commences on the right side, between the anus and 
right ischium, ascends toward the raphe, and terminates on the left side, 
on a level with the i)oiDt whence it set out. The middle point of the 
semilunar incision should traverse the raphe, a?x)ut ten lines in front of 
the anus. It involves the skin, the superficial perineal fascia, and the 
anterior fibres of the external sphincter ani. The left forefinger is now- 
passed into the wound, and guides the knife during a seconcf incision, 
which lays bare the membranous portion of the urethra; the nail nov 
guides tAe point of the knife into the groove of the staff at this part, 
and the membranous portion is opened transversely to the exten: of two 
or three lines, in order to avoid any danger of wounding the rectuoL 
The extremity of the double lichotomc is next introduced into the groove 
of the staff through the small incision alluded to, with its convexity 
turned towards the rectum; and once fixed in the groove, it is pusbetl on 
into the bladder. The staff is now withdrawn, ana thelithotome turne*! 
so as to present the concavity downwards: the blades are opened, and the 
instniment withdrawn in a* perfectly horizontal direction. The jKirts 
divided in tli is second stage of the operation are, the membranous por- 
tion of ti.t? urethra along the median line, the prostate and the neck of 
the bladder on both sides in a nearly transverse direction, and to an ex- 
tent proportioned to the separation of the blades of the lithotome. 

Dupuytren attributed many advantages to this method of operatin:;:, 
yet ic is not likely that it will ever replace the lateral operation. 

Tested by results, we find that pupuytren lost 9 male patients out of 



LITHOTOMY. 321 

38 on whom lie operated, or 1 in 4.22; of 47 operfltions performed by 
Sanson, Itonx, ana other French eurgeons, 10 proved fulol. 

Professor Eve, of NaehviUe University, United States, sent Mr. 
Conlfion an account of 2a cases in which ho performed the bilateral oper- 
ation; only 4 patients died, or 1 in 5.50. 

Allarton'a Method, — The Marian method, or the "Apparatns Major" 
u it has sometimes been called, consisted in making a neoily vertical in- 
cision into the spongy or membranous portion of the urethra, on a grooved 
staff, in introducing certain instruments into the bladder through the in- 
cision, and then forcibly dilating the piirts, until a eufiicient opening was 
obtained for the estraction of tho stone. In 1727, Dr. Douglas sug- 
gested that the nretbra might be opened in the perineum, and dilated 



so aa to extract any stone without cutting the bladder or lacerating the 
structures concerned in the operation. The subject was again taken up, 
in 179C, by Deschamps, who proposed a mixed method, resembling the 



lateral operation in the external incisions, and tho Marian method in di- 
latation of the prostate and neck of the bladder; he suggested that the in- 
teguments, etc., should be divided obliquuly until the knife i-euched the 
membranous portion of the urethra; this was oj>ened and the prostate 
slightly nicked, after which the parts were dilated in a very slow and 
gradual manner. It is curious to find the celebrated lithotomist ex- 
claiming, with prophetic spirit, "Who knows but at some future time 
surgeons may not be temjjled to return to this method?" Mr. Allar- 
toa has the credit of yielding to the temptation and fullllling the 
prophecy. 

His operation he thus describes: "I introduce a grooved staff, of 
he usual size, and confide it to an assistant, with directions to keep it 
perpendicular and hooked up against the pubea; I then introduce the in- 
dex finger of my left hand into tho rectom, placing its extremity in con- 
tact with the staff, aa it occupies tho prostate, nud press it firmly against 
the staff BO as to steady it; then, with a Ehari>-i>omted, straight knife, 
with a tolerably long ana rough handle, I pierce ike perineum in the mid- 
dle line, about half an inch above the anus, or at such a distance as may 
appear necessary to avoid dividing the fibres of tho sphincter. I carry 
the knife steadily and firmly on till it strikes the groove of the staff, the 
deep sphincter lying between the knife and tho directing finger, which 
latter enables mo to .i^AgQ of tho distance aa the knife passea along. 
Having struck the groove of tho staff, I move tho point of the knife 
along the groove towards tho bladder a few lines, ana then withdraw it, 
cutting upwards, so aa to leave an external incision of from throe-<juar- 
ters of an inch to an inch and a half, according to the presumed size oC 
the stone. Tho escape of urino indicates the entrance to tho urethra. 
I then introduce a long, hall-pointed probe, or wire, through the ex- 
ternal opening into the groove of Iho staff, and slido it into the bladder 
to sufficient depth to insure its safe lodgment in that viscus, and witli- 
draw the staff. I tlion well grease the index finger of the left hand, and 
passitalong the probe, with a semi-rotatory motion, through the prostate 
into the bladder; and when the stone is free itcomes at once into con- 
tact with the finger, aud, if of moderate size, pauses rcadilt/ into the 
woMnt/oateiMrfrawjinijrfAejInS'er, the patient having power to strain upon, 
and thereby facilitate the extraction of the stone; this last- mentioned 
power being one of the great advantages of this operation." The author 
then goes on to observe that, " tho incision being striotly in the median 
line, no muscles are divided, and no gaping-opcn wound is left, as in the 
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lateral section. The inte^ty of the bladder beinK preserved, and no 
chloroform given, the patient himself helps to expel the stone.'' 

This operation is suitable only for cases in which the stone is known 
to be small. Its advantages consist in the smaller risk of hsemorrhage 
and the less danger of wounding the pelvic fascia. On the other hana, 
it affords very little room for manipulation with the forceps, and unless 
the stone is very small, the prostate and neck of the bladder must neces- 
sarily be subjected to a dangerous amount of dilatation and bruisinff. 
Statistics are decidedly unfavorable to this operation as compared wiUi 
the lateral method. The cases, occurring in adults, for which it is suit- 
able, are those which can be far more safely treated by lithotrity, and 
with regard to children, the lateral operation is easier of execution and 
irields better results. 
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CHAPTER XXV. 

LITHOTOMY AND LITHOTRITY IN THE FEMALE. 

The operations performed for the removal of calculi from the female 
bladder require a separate notice, and a chapter will therefore be devoted 
to them. 

Women are not very subject to stone in the bladder; at least, not so 
much so as men. 

Several reasons may be assiraed for this difference. Women are 
more regular in their habits, and not addicted to those excesses which, 
as has been shown, by increasing the proportion of nitrogenous elements 
in the body, promote the deposit of uric acid. For the same reason they 
are less subject to gout. It is also evident that the shortness and dilata* 
bility of the urethra, its peculiar form, the absence of a prostate, and 
several other anatomical circumstances facilitate the passage of small 
calculi through the female urethra and prevent the development of the 
complaint. Foreign bodies, however, introduced into the bladder, are a 
somewhat frequent cause of calculus in the female. 

Admitting, with all writers, the comparative rarity of calculus in the 
female, it is probable that it exists oftener than is generally supposed. 
The following are the principal statistical facts which are available in 
illustration of this point. Mr. South informs us that in 146 cases 
operated on at St. Thomas's Hospital from 1822 to 1845, 144 were males, 
and only 2 females.* 

This gives a proportion of 1 female to 72 males, which is greatly 
below the average. In the Norwich collection of 704 calculi, 6G9 were 
taken from males, and 35 from females, or from 1 female to 19 males.' 

This agrees closely with the proportion observed at the Hotel-Dieu, 
from 1808 to 1830; 284 calculous patients were operated on, of whom 17 
were females, giving a proportion of 1 to 16 males.* 

From the various tables collected by M. Civiale, it appears that the 
proportions in Italy, out of 1,104 operations, were as 1 female to 18 
males; and in France, out of 2,834 operations, as 1 to 22 males. These 
various statistics agree sufficiently to enable us to conclude that the pro- 
portion of females to males, at least amongst those who are submitted to 
operations, is about 1 to 20. 

The symptoms of stone in the female resemble those in the male, but 
owing to the close connection and sympathy between the bladder and 
uterus, they are often referred to the latter organ, and the patient is apt 
to complain of ** bearing-down" pains. Incontinence of urine is also 
another prominent symptom. Large and rou^h stones are likely to cause 
acute cystitis or even ulceration of the bladder, and in some cases a 
vesico- vaginal fistula has been the result. Out of 204 cases collected by 
Bouqu6,* of this latter affection, 6 were said to have been caused by a 

' Cheliu6*a Surgery, vol. ii., p. 635 (table). 

* Crosse, Treatise on Urinary Calculi, etc. London, 1885. 

* Civiale^ Traite d' Affection Calculeuse. Paris, 18^, v« ^<^« 

* Dm traitement dee fistulcs urog^t«\e&« "^vj^a^ \^^^ ^^^ ^^ 
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Ciilcnlua in the bladder. Spontaneous expulsioix tlirongh the urethra 
unfrequently takes place, and calculi of large size, aeveral ounces in 
weight and more than an innh in diameter, have been thus passed. 
Stone in the bladder ot a parturient woman may become a serious obsta- 
cle to the passage of a child's head, and numerous cases of this kind haye 
Ijeen placed on record. 

The diagnosis of culcnlus in the female is for the most part unat- 
tended with difficulties. The examination is made bj means of a sound 
passed into the bladder, and a finger in the vagina. Ojstocele sometimes 
co-exiata with calculus, of which it may be eitner the effect or the cause, 
most commonly the latter, and particularly when this complication 
exists the calculus will bo readily felt through the vagina. In any 
doubtful case, the fiuger should be passed through the urethra into tiie 
bladder, which can thus be thoroughly explored. The examination U 
conducted in this manner. The patient is put under chloroform and 
placed in the lithotomy position; a director is passed into the urethra, 
and over it the forefinger, well oiled, is introduced with a slight rotatory 
movement. Weiea' urethral dilator or Simon's epecula may, if necessary, 
be used to dilate the urethra, previous to the introductiou of the finger. 
The situation, size, and other particulai'S with regard to the stone, can 
be thus ascertained. 

The methods proposed and practised for the extraction of calculi from 
the female bladder are somewhat numerous, but many of them have now 
fallen into desuetude. Those now practised may be classed uudcr the 
heads of urethral dilatation and extraction, lithotrity, and various cut- 
ting operations. 

1. Dilaliilion of Ike urethra and extraction. — This method has been 
employed from a very early period, and numerous appliances have been 
invented for the purpose, lu the sixteenth century Franco applied dila- 
tation to cases of small calculi. His successors, however, went further. 
In the seventeenth century Jitnuot practised dilatation alone, but the 
method did Jiot prevail long. Experience soon demonstrated the incon- 
venience arising from excessive dilatation of the neck of the bladder and 
surgeons returned to the only sound practice, viz., that of confining this 
method to small, or at most moderately-sized calculi. The dilatation 
may be efEected either slowly by means of sponge-tents, or rapidly by 
means of Weiss' dilator or Simon's specula. Rapid dilatation is, how- 
ever, ereatly to be preferred to the more tedious process, inasmuch as it 
ia far less likely to be followed by incontinence of urine. Mr. Bryant, 
who haa strongly advocated thia method, etates that in children a stone 
throe- quarters of an inch in diameter, and in adults ono inch, may be 
removed through the urethra after rapid dilatation without fear of snb- 
sequQut incontinence; the patient being under the influence of chloro- 
form. Even larger calculi have been successfully removed by rapid 
dilatation without subsequent mischief. Mr. Poland' has reported a 
case in which he thus removed a calculus measuring, with llie litliotomr 
forceps applied, nearly two inches in diameter. For these cases, ho^ 
ever, as will be presently montioucd, lithotrity is the safer proceeding. 

£apid dilatation may be iwrformed as follows : The patient being 
the lithotomy position, and fully under the influence of chlorofor , 
Weiae's dilator is introduced and expanded rapidly and eofiiciently to 
admit of the introduction of the foretingcr of the left hand. The posi- 
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tion of the stone having been ascertained^ the forceps is introduced as 
the finger is withdrawn, and the stone is then seized and removed. The 
dilatation may also be accomplished by means of the finger alone, or by 
means of Simon's specula, a description of which has beefl given in the 
chapter on "The Methods of Examining the Bladder.*' It is claimed 
for these specula, that by their means dilatation is accomplished more 
perfectly and accurately than by Weiss's dilator or any similar instru- 
ment. Professor Simon,' however, recommended in addition, that be- 
fore the introduction of the specula, the margin of the urethral orifice 
should be slightly notched by two lateral incisions each one-fourth of a 
centimeter in depth, in the upper margin, and another of half a centi- 
meter in depth through the urethro-vaginal septum. These incisions 
are effected with a pair of scissors, and, being made in the narrowest and 
most unyielding part of the urethra, they prevent laceration and facilitate 
the introduction of the finger or instruments. The specula are 7 in 
number, the largest measures 2 centimeters in diameter, the smallest 
three-quarters of a centimeter in the same direction. The latter is to be 
first introduced, and to be followed in rapid succession by the others. 
When the largest is withdrawn, the urethra will be found suflBciently 
dilated to admit the finger without difficulty. Professor Simon asserts 
that dilatation to this extent may always be accomplished without any 
danger of producing incontinence, and in extreme cases that dilatation 
may be increased to a circumference of 6^ to 7 centimeters. In girls 
from 11 to 15 a circumference of 4.7 to 5.6 centimeters is the limit of 
dilatation, and for patients between 15 and 20 a circumference of 6.3 
centimetera must not be exceeded. The fore6nger will be enabled to 
reach farther into the bladder, if the middle finger is at the same time 
passed into the vagina ; and with the other hand placed above the pubes, 
the superior fundus of the bladder should be pressed down upon tne ex- 
ploring finger. 

2. Lithotrity, — If the calculus is too large to be safely extracted 
through the urethra, lithotrity may be undertaken, provided that the 
bladder is neither very irritable nor extensively diseasea, and the stone is 
not too large. 

It is curious to observe the phases through which lithotrity hajs passed 
in its application to females. When this method of operating was first 
introduced, the enemies of lithotrity pretended that it was applicable 
only to the female. In one of the early editions of M. Velpeau's 
''Operative Surgery" the following passage occurs: — "Lithotrity is 
performed on the lemale with infinitely greater ease than on the male, 
and it is almost free from danger ; the female urethra being wide, short, 
and dilatable, without any curvature, without prostate, or seminal ori- 
fices, is admirably fitted to give passage to the instruments, and it is not 
necessary to reduce the calculus into such small fragments." Yet after 
having such a favorable opinion as this, M. Velpeau subsequently declared 
that lithotrity is not applicable to female patients. He would exclude 
women as well as children from the benefit oi the operation. In England 
there existed some prejudice also against the application of lithotrity for 
the cure of calculus in the female ; but it has now passed away, and, even 
with the opinions formerly held, the only objection of any real force was 
that drawn from the supposition that the female bladder is incapable of 
retaining the fluid injected into it previous to the operation. 

1 yolkmann*B Sammlung Klinischer Vortr&ge, No. 88, p. 652. 
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The conditione of simplicity which distinguiah the female nrinar 
apparatus from the male, render the introduction of instruments so eaaj 
that it is nnnecessary to enter into any examination of tbe obstacles 
which may jtresent themselves during thia part of the opieration. Still 
' it may be well to remark that the orifieo of the meatus urinarius is narrow 
in some females, bo much so that the opei-utor may experience some 
difficulty in getting the point of the lithotrite into It. This obstacle, 
howBTer, is or little importance. The orifice of the meatos can be easily 
dilated by means of bougies ; and no great inconvenience can arise from 
nicking it with the bistoury or scissors if judged necessary. In some 
cases the urethra is more or less contracted along its whole length, and 
in a very irritable condition from sympathy with the disordered bladder. 
Although such a condition occurs mucn less frequently tha 
and never reaches such a degree of intensity aawlien depending on disea 
of the prostate, or of the neck of the bladder in males, it still reimir 
attention, and should be combated by the ordinary means already d 
scribed. 

The female bladder is less liable to become eerioualy diseased than t 
male from the eSects of calculous irritation, and the obstacles arisifl 

from enlargement or disease of the prostate are, of course, entirely a1_ 

in the female. However, the depression just behind the neck of the 
bladder, cansed in the male bv tumefaction of the middle lobe of liie 
prostate, sometimes exists in the female also, though from a different 
cause. Owing to relaxation of the wall of the vagina the base of th~ 
bladder becomes depressed, and in an aged patient this condition mayb 
so developed as to form a kind of sac in which the calculus or its fn 
mcuts are apt to lodge. In addition to this, as &f. Civialo observes, t ^ 
uterus sometimes presses against the posterior and inferior walls of the^ 
organ, dividing its floor into two pouches in which the frugmeatfl maj 
likewise become engaged. It is well to bear these circumstances in mind, 
although any obstaclo which they can create is far from having the same 
importance as those produced by enlargement of the prostate in the miU. 
The oanal of the urethra is so short and straight in the female that almoi 
every portion of the bladder can bo explored without any great diHioalt}, 
and the conditions of each case ascertained with a degree of precisi^ 
which renders the task of the operator comparatively light. 

The operative proceeding is the same for the female as for the i 
and the indications relative to disease of the urinary organs are also t 
same for both sexes. It is unnecessary therefore, to repeat what ) 
been already said on this latter point ; but it may be remarked tlis 
lithotrity has been successfully applied to cases of stone in the femj 
bladder under circumstances which would certainly have contra-indicnta 
the operation in the male. There are two principal reasons for thi»-. 
in the first place, the operation can be terminated, cateris paribus, mnol 
more rapidly in the female than in the male; it is easier to seize I' 
calculus, it is easier to crush tlie calculus into fragments. Alt tbei, 
advantages render it much less likely that the operation will befoUowaj 
by irritation of the urinary organs, or by any dangerous accidents. I' 
tlia second place, the fragments of the calculus are much less liable to li 
retained in the bladder or to become impacted in the urethra ; and it h_ 
l>een already shown that many of the evil consequences of an operation in 
the male depend on the irritation excited by these two accidents. 

In the female thoy are rare. There is no enlarged prostate to impede 
the free evacuation of the detritus; no curved canal to arrest their diB>fl 
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ohargo, while the grout dilatubility of the nrethra ia tbo fcmalo renders 
it less neceswtry to broak ui> the ciiluiilus into voiy amitll fi-agments, 
and thua cotttribut^a tg rooaor the oporution less protracted iu uiQioult 
oases. 

The main objection brought forward in this country against tho 
espediencv of applying lithotritv to the female was derived from the 
alleged diMonlty of making the female bladder rotaiii the fluid injected 
into it. 

It would certainly appear from many cases on record thnt some oper- 
ators bavo found it impossible to make the female bladder retain the fluid 
which they injected ; and bonce, adopting tho false method of reasoning 
from particulars to univcreals, they rejected lithotrity altogolher for the 
female. It may happen that tho bladder of a female patient is smiill, 
contracted, oxcessivdv irritable, and incapable of /elaining even a small 
nnaiitity of fluid, l^is occurs in the female as well as in Lho male, 
tliough probably loss frequently, and when it does occ:ur lithotrity is 
coDtra-indicutotL But this is no reason for converting the exception into 
a rule. Under ordinary circumstances and with modern instruments, 
preliminary injections are unnecessary; the bladder will usually retain 
sufficient nrine for the operator's purposu if the patient be kept at rest 
for some days before the operation, l^e rapidity with which tlie opera- 
tion may be completed in the female renders it unnecessary to have the 
bladder distended with fluid. 

Tho same instruments may be employed for the female as for tho male, 

or they may be slightly modified. Thoro is no necessity for having the 

female lithotrite as long as the male instrument, and it is probable that 

I the facility of working may bo increased by having the extremity more 

tatMm-aliaped than in the lithotrites commonljr used. In favorable ciises 

^UfRba fragmenU may be removed at one sitting. Lithotrity is particu- 

^ttSnlci 

n or in th 

guided towards tho lithotrite. It is not necessary to pulvefizo it,'but 
only to break it up into such fragments as will pose by tbo urethra. After 
the operation, the bladder should be thoroughly washed out with warm 
water, so as to remove as mnch of the d6bris as jioBiiiblo. Bigelow'a 
method is esi>ecia11y suitable for eflecting this latter objoct. 

3. Lithotomy. — Some form of operation by incision ia the third 
method by whion oulculi may bo removed from the female bla<tder. This 
method is the oldest, and tbo urethra and neck of the bladder have been 
divided in everv possible direction. Tho objection, however, to all oper- 
ations of this Kind oonsista in the froq^uencv with which they rn-e fol- 
lowed by incontinence of urine. Vaginal lithotomy is tho operation 
which is now most commonly practised, the nrethra being left intact, 
and the wound being subsequently closed by means of stitches. This 
operation is adapted for those cases in which the calculus is too targe to 
M extracted j>«r urethram, and the bladder is too irritable to admit of 

' lithotrity. For the performance of the ojieration, chloroform having 
been administered, the patient should be placed in the lithotomy position, 
with a Sims'sepeculumin the vagina, and a director should be introducoa 
into tho bladder. An incision ia then to bo carried from behind forward 
through the anterior wall of the vagina. The incision should bo as free 

WalBbam, St. Bart. Hasp. Rt<|)., vol. 



'•pplicabla for calculi occurring in young girls, and numerous sue- 
[ ttlthl cases have been placed on record.' With a linger in the vtifina, 
or in the rectum in the case of children, tho cjilcnlus may easi^ bo 



: AMD rmomrm qlaxo. 



■ ponifale ia order that the ttone may be extnetcd vithoot ]memi^tm<K 
nsinii^ it iboald Dot. honrer, mrolve the «zethim. Tfa* '■*^^ 
havii^ Dees lentand, the vonnd doold ba doaed ^ meaBB «f wm 
mtnita, aa in ths opoatkn for naioo-nigiiial fiatal^. The mHo'-tnm- 
meat is tar the most part simple; a catheter ihoold be intradaced tnm 
time to time, in otder to span the patient the necMBty «f — Hm e*af 
10 pwa ber anne.' If the itoDe be nsj large. I^ofamor Snmea* neimk- 
noiided that a T-cb^«ed indnon ihoud w made throng the ««am>- 
ngiaal mptom, the tnumoss cut being three oentimrtvs m leuth, wmi 
from a qaarter to half a centimeter in front of the anterior lip « the m 
Btcfi, and, at ri^t anglea to this, the longitmliaa] inctnon, two eearti- 
metaalof^ directed towards the meUua. 

Acalenhuin the bladder o( a parturient veoaaa baa been knovm t* 
beeome • senoos esas; at obetmctian imsi^ labar. Tventf'thnc in- 
BtMieee of eaknln occ M ii in g dart^ pngnaaey have he^ cMle et eJ Vf 
Hi^coberger.* In four of thea^ the cahmli were lenond W «n»»JtM 
dnnng the eadf montba of prmaac^. One oc cni red to Mr. Bean 
Tbomai, and b reported in the .&ae< 1839, VoL L, SfaZL Thnot- 
cnhu measiu w d 1} in. by 1 in., and webbed 6 drachms, and waa nsmawel 
during the 1th month of pregnancy by the restibolir iacisiaB. ^he 
woi^ healed in 33 days, hot the patient gare biith to a dead chiU ia 
the 7th moirih. In another caa^ which occurred to Haceaberger> the 
caicniu was ranoied by Tcsico-Taginal lithotomy dnriag the 8th maaft. 
Symptoms of pjmmia oecnned after the sstniee were temond; 



tnie dehToy took [dace on the S3cd day. and daakh 16 day* i 
In aeren of the caaea spontaoeons ddtiety took plnee, bot m fheaajiaitf' 
of theae, aerioos mioeaief ensned. A case of this kind ta tepoeted m 
Smellie.' The stone wughed between 5 and 6 os;., and was forcnd aat « 
the bladder nnder the inflBcnce of the labar-«nina. Permanent jn ee ti - 
neaoe td nrine ensued. In a case which Mr. Coolson* mw with Mr. 
SiiDitoe, of HJtchin, the caleofau hnd formed aronnd » tamga body b- 
tmdneed into the bladder. When labor came on, a hard anhrta wyn 
lonndon thesiqicnor aor&oe at the r^ina. aad the woman eoaiiHri 
that afae bad jaaaed a hair-pin into her bladder mx Team Kuri—Jw. 
Owiiq; to its mn^ the tumor ofaatmeted the p 
it was, howerer. raised ahore the p 

biy. AboQt two "mmUm a fter w er a . . -. - - 

ments, weighing 2^ om. were lenored. Anunig tlMm was an la iliaafy 
double hair-pin nensaring 21 in. In a few eaae^ the stone hna be^ tc- 
moTod dsriiLg the p ro cess oi ddiTery. In one iritidi oeenned to M. 
Monod,* it was foana imptMuUe to raise the etooe abofe the pnbes. 
Veeioo-Ti^inal tithotomy waa performed, aad delifciy sabaeqncntly ae- 
eomplished by means of the fonepa. The opening in the TesKo-rapanl 
aeptam healed apontaneoaaiy in about thrne wiSlfi A atone in the 
bladder vi a partniient woman baa neceantated czaniotomy. Mr. bidb- 
aen ' ntrations the case <d a patient from whom he lemond, fay Tapani 
lithotomy, a calcnina meaaaring 8 in. by C. The atone had es impeded 



tmarofaatnetedtheprommof thechdd^ ho^ 
above the pnbes, and delimy p cogr ca e id fiavaen- 
a afterwards titbotiity was poto^med. and fr^g- 



■ TolkBua's aammhng Etinkdw Tertrfee. So. 88, a. tM. 
■QnosedliTPraC Wtochel. kc diL, p. SOI. 
-«TraHte on ICdwiteT.KewSrd. Sac. edition, TvLiL. p. 160. 
• Med. ItBM end Oawtte. 18% ««L L, p. n. 
' Hcd. Timet end GeaeOe. 18S8, ToL L. p. »«. 
' Sdana: tal AiX ol Suretry, VuL ii. p. 837. 
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^ the descent of the child's head during labor that craniotomy had been 
- rendered necessary. 

If a calcnlus be detected in the bladder of a pregnant woman^ it 
^ should be removed by one of the methods described at the commence- 
-- ment of this chapter. If detected only after the commencement of labor, 
^ and if large enough to obstruct the passage of the child's head^ an attempt 

• should be made to push it back into the bladder aboye the brim of the 

* pelvis. If this attempt be unsuccessful, vesico- vaginal lithotomy, as in 
£ M. Monod's case, is the only alternative. 
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CHAPTER XXn. 



which were pnblidieiti 



JL r — ma MbC 5ir 5 

;■: ir ▼•:'! oi.-n. zisL: 12^ susaa-iis of iL CiTiale were gubmitiedti 
*-trs --ciisiu 2«:cL ri ri^ .nrcsLirr mad in France: but it mustk 
yvrie -T 11.11.1 lA^ 121* 5i»iiitL;a. sL^isKaes of IL Ciriale, first reportedfli 
!*- i. -•.II x^ T-:r^ i;r*:2. fcrauixc fxY examination to a commiito^ 
-uu ,j2s::-i-. ^ :>?5. lOiAJ X3L L^rrtr and Donbois were membmrf 
~-Ls ---inJi. T-'s. fcr liifj uc :*i«L c^ siae former one, and that theTp- 
n. - .c*: \. . . -2^ :: sciJi. wi^Lii:^: «ciir:fciiction, that he had lost m^ 



.T -i .-:>«5. ^i^ iCACintrici: TO pc-nsed under the authority of ia 
^.■^*? ■ '^ >^^'=2..'^ Jii IL C.Tiaifr v^ftf SKbseqnentlv elected a imk 

Tic r.ili. T-^ ^ 4 :;i;:cjkr rkv of IL CiTiale*s insults- 






>i« il 



^l 



14 



1 in 41.50 






i^:< Ji ;.: j^iffcs 






1 x* i». ^ru::? 

r. * ■ 



35 
80 

ld4 
44 

234 
5 

512 



, y :? TJL,.*? >^rT? 1 .iTT: Trrivriion of aged patients; the mortalitj iala 
'klj. 4 r^f^s:. : ^:^v:ji ~: ..:::: :r:r:i.i: can pretend to apprt)ach. 

)£ V ^%i:.*> 5:i:>>:::> cn'cnfcce two periods, one from 1824 to 1836, 
ixr.^j: * : . :. ,Vc v\nr:i:::~> were wrformed, and the number of deatb 
^•^ f. :^-::.r.^ :hr* f^w-I period, from 1S36 to 1846^ 276 operadoas 
^^cv xvr^ rjnivi. iiii ihe n-isic^r of deaths wa» also 7. M. Cinale did 
:r.','C A::<2::y :. h^w^Tcr. :o *.v::ot;i! the fcict that 10 other patients, on whoa 
! :ivcr.:\ *: jkl Kvz cv ziiiuenc^. died. These patients were not indndrf 
.:: :ie ivr.-^T^kl ;ar>, uca:i5e the operation had not been perseyered in, 
:i^ cakis Af-:<r a few trials baring be?n found unsuited for lithotritv. As 
a xtA::< r of vvcirw those oases should have been comprised in the general 
ur>. a::i :f ;his had be<»a done we should have had a total of 591 open- 
Uv^cis arid t4 deaihs* or 1 in :^4: a result with which the most aanguiite 
adTvva:<^ of the me;hod may be content 

M. CivujLe*s Xeckor statisiios yield a result which is more in harmonj 
w;;Ji the ejtivriencc of surgeons in general: 



BT4TI6TI08 OF LITHOTBITT AND LITHOTOMT. 

Necker Hospital, Paris. 
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73 


= 


' Traits de U Lithotritie,' Paria, 1847. p 587 



Death-rate, 1 in 15,6, or 8.4 per ceut. 

Tbe \eckcr Hospital atatistica liare never been contested bv any one, 
for the simplo reason tliat the hospital books vrere not kept b^ M. Uiviale 
liimself. They were kept by persons who were fur from being friendly 
lo one who had been placed and maintained at the Nocker^ without 
having undergone a concoura. They were deposited at the end of each 
year at the "Bureau Central," and M. Giviale has repeatedly appealed 
in hid writings to the bead of that bureau in conlirmation of liis results 
without I'eceiviug a contradiction. 

Sir Benjamin Brodie also published a statistical account of all bis 
opemtions, Dut without entering so much into details as M . Clviale. 
The results may bo expressed in the following simple form: 



No. of Cases 


Death* 


Proportlpa 


115 


9 


in 13.77 



In five of the coses death resulted directly from the operation, and in 
four it waa attributable to the co-existence of some other disease brought 
into activity by the shock of the operation. 

In three of the five cases Grst mentioned, death arose from urinoua ab- 
scesses; in one, from cystitis; and in one, from fovtr and general irrita- 
tion. In three out of the four cases where death resulted indirectly, the 
co-existing disease, which subsequently proved fatal, was seated in the 
kidney. In the fourth ease the patient was cut off by diarrbcea not 
poeitively connected with the operation, but the case was included in the 
list bv Sir Benjamin Brodie, apparently to prevent all cavil, 

Tne mortaUty was 1 in 13J. Yet m all fairness the last case should 
be deducted, leaving the mortality as 1 in 14.3T of the cases operated on. 
Inaamuoh, however, as several of the patients were operated upon more 
than once — eight operations were performed upon one individual in the 
coarse of as many years — the number given in the table cannot be held 
to refer to distinct operations in estimating the proportion of fatal to 
successful cases. 

Other statiatica, though more or less incomplete, were published in 
France by MM. Leroy d'Etiolles, Heurteloup, and Amuasat. Of those 
given by the first named, we find 11 deaths in 116 cases, while M, Heur- 
teloup asserted that he lost only 1 patient in 38. Of the first 113 opera- 
tions performed in Italy, 9 proved fatal. 

Professor Campanella stated that 10 patients were treated by lithot- 
rity in the hospital of Loretto between 1834 and 1839, and all recovered. 
Seven of them were above 40 years of age.' 

In more recent times statistics of lithotrity have been pnbliahed bv 
Sir W. Fergusson,' Professor Keith,' of Aberdeen, and Sir Henry Tborop- 

' Hepertorio di Piemonte, Aug, iaa9. ' Brit. Med. Journal, March 20th, 1869. 
' Lectures on the ProgresH of Anatomy and Surgery, p. 220. 



TBB BLADDEB hXB nUWTATX GLASS. 

son.' Fergoaon's Btatistics inclnded 109 cafes vitb « mortalitj ol 11: 
Keith lost 7 ont of 129 patients. Sir H. Thompson's rtatwdc^ pvb- 
lisbed in 1870, refer to 195 cmees, in only 12 (i.e. 6.15 per oenL) ot 
whidi a fatal result followed. These cases were consecatiTe in pant li 
tin»e (18S3-70); all were adolts, only 3 were below thirty yean of agt~ 
the yooDgcat was 22, the oldest 84, aiid 51 of the patienu were 70 jwa 
of age and upwards. ClassifyiDr 184of the cases according to Ibviatan 
of the etoDc — ia 122 instances wis was foand to consist of niic add aai 
the mates, in 40 of phosphates, in 4 of oxalate of lime, in IS the ot- 
eolns was mixed, 1 was pore phosphate of lime, and 1 was cjvtiBtt. A 
aeoond operation for recorrence of the stone was perftmDed for IS «< Ike 
184 cases, and the«e thirteen are recorded twice. In soother oommam- 
catioa to the same society. Sir H. Thompson has lately gireo the ii; Willi 
c^ a more extended experience,' comprising 500 cues. Of thiae, 431 
were operated on by lithotrity and 78 by lithotomy. The oomber of ia- 
ditidnals operated apon was 420, sereral of the hthotritr patients bdag 
operated apon twice, and a few of them three times. The moruG^ ia 
the lilbotnty cases vae 33, i.«. 1 in 13, or 7.5 per cent ; in the litiKiCaa; 
casea 29, i.e. 1 in 2], or 37.2 per cent. ; and, in both sets of rttra cmb- 
bined, 12.2 per cent., or one death in 8f cases. 

Qfnrral ilortalilif afltr Lithotomy, 
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The Btatifttica of lithotomy are much more complete, for here we are 
aiiled hy numerous hospital returns and registers. They illustrate various 
interesting questions connected with the subject of calculous disease in 
general. 

The general mortality of lithotomy may be determined, as closely aa 
the materials permit, from authentic returns published by a few practi- 
tioners and from several public institutions. Tbo preceding tabic was 
constructed by Mr. Ooulson. 

From the above table it would appear that the general mortality of 
lithotomy is 1 in 6.55, or about 2 in every 13 cases. The returns from 
the Lanevillc HoBpital were published by Castara; those from Moscow by 
Dr. Roos, of St. Petersburg; those marked with an asterisk by M. Civiale, 
in big work on calculous disorders. 

The principal causes of death after lithotomy have been explained in 
a preceding chapter, where it was asserted that the probability of a fatal 
result increases in proportion to the size of the stone and the age of the 
patient. It is interesting to teat this by statistics. The following table 
IS composed from the returns furnished DyCastara, Mr. Smith, of Bristol, 
Mr. Crosse, Cheseldcn, Dupuytren. and Mr, South: 



Aje; Yean 


No, ot 


Deatlu 


Proportion 


I to 10 


1.480 


iia 


1 to 13.08 


n ■' 20 


731 


71 


1 " 10.39 




20.t 




1 " 8.61 




141 


34 




41 " BO 


133 


97 


1 ■■ 4.50 


d: " 60 


101 


44 


1 ■■ 3.65 


81 •■ 70 






1 " 3 33 


71 •' 80 


19 


7 


1 " 8.71 


Total . . 


2,flTa 


830 


1 to 8.87 



The above table illustrates very clearly the influence of age on the 
mortality of lithotomy. Below lU years of age the mortality is 1 in 13. 
and gradually augments with each decennial period to 1 in 10, 1 in f>, 1 
in 5, 1 in 4, 1 in 33, 1 in 3i, 1 in 2}. 

The results of a table of 1,827 cases, collected by Sir H. Thompson,' 
differ slightly from those just given as regards some of the periods. The 
average mortality, however, 1 m 7.97, coircapondB very closely with that 
shown in the above table. More recent statistics, however, show that 
the average mortality in persons under 20 vears of ago is now considera- 
bly less than that yielded by the table,' while in after-life the mortality is 
higher. As an explanation of this latter difference it must be remem- 
bered that, as a general rule, only unfavorable cases — e.g. those in which 
the stone is large — are nowadays relegated to lithotomy, the mortality of 
which operation must necessarily b.^ increased if favorable cases are uni- 
versally dealt with in another m'finner. 

Notwithstanding the favorable results obtained at the Luneville Hos- 
pital (1 in 10) and by Dupuytren (I in 18) on children below 10 years of 
age, tuoso of Chesclden and the surgeons of St. Thomas's Hospital stand 

' Quot«d by Mr. Poland in Holmes's System ot Surgery, vol. iv., p. 1001. 

* See tables on page 337. whiuh ahow are marlcable similarity in the average 
rates of mortality in casea under 10 years of ags. Id the four hoapitala the mor- 
tality varied trom 4.5 to 5 per ceut. 
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:. Tho aboYC retnrnB are highly inatrnctive. They show how rare is the 
, occQirencQ of a calculus weighing more than 4 or 5 oza.; and, on the 
~ other hand, they indicate the influence which the siie of the stone exer- 
r cisee on the result of the operation, the mortality iDcreaeing in nearly the 
- same ratio as the weight 

In order to arrive at definite conclusions with regard to the relative 
frequency with which the two operations, lithotomy and lithotrity, sae 
performed in London, and likewise as to the results obtained, the follow- 
ing tables have been compiled from the Beporta of fonr large London 
. Hospitals, and of St. Peter's Hospital tor Stone: 

St, TTiomas'a ffospitai. 



Vol 
Vol 


i. (new sen 
ii. p. 833 






Vr. 


i«. p. 834 


Vn 


v.pp427i 






Vn, 


vii. p 360 


Vo 


Tiu. p. 542 


Vn 


viii. p. 608 


Vol 


ix. p. 836 



{a) Death-rate of children after lithotomy, 1 in 32, or 45 per cent. 

(b) Deftth-tate of adults after lithotomy, 1 in 8, or 88.8 per cent. 

(c) Death-rate of adults after lithotrity, 4 in T, or 57 per cent. 

(d) Proportion of lithotomy to lithotnty, adults, 18 to 7, or 3.5 to 1. 











Quy's 


Hospital. 




Tew 


■«»iH>tKtT(n 


UOfMVt 




{I 


I 


1 


II 


I 


1 


1B70 
1871 
18T3 
1878 

1674 
1875 

1876 
1877 

1878 



7 
15 
7 

8 
8 
9 

8 

8 


7 
8 
11 

4 

6 

e 

5 
6 

7 


3 

1 
4 
3 

3 
2 

4 
8 

1 


j 


1 
8 


1 


Vol. xvii. p. 510 

Vol. xvlii. p. 4SS 

Vol. xviii. p. 481 

Vol. xix. p. 588. One li- 
thotomy case unrelieved 

Vol. XX. p, 644 

Vol. xxl. p. 444 

Vol. xiii. p. 493 

Vol. xxiii. p. SOe. One li- 
thotrity case unrelieved 

VoL xilv. p. 473 


Total 


70 


57 


21 


14 




1 



(a) General death-ntte after lithotomy, 1 In 8.7 or 36.G per cent. 
(6) Death-rate of adulta after lithotri^, 1 in 18, gr 7.0 per cent. 




n' lV«lh4»t* or children Rtter lithotomv I In mi ~ * 

'■ IVMh-nrf* of «aultt after lithotoayTT'ii ?« * ^*.P* ^'■ 

■ lV«rh«t» of «dultt after lithotritv i jTA ^^ '*'**^ 
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^ p. 308 



.1 .. -N. uVc :!i!Kyi'*n.T. Un 30, or 5 per cent 
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..u.!« *-,« .■aS.WIv. 1 in 6, or 16.6 pefcenL 
v..v*v«> V ^V<tWT opewuona (adSta), 7 to » 
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AgoundorlS 


Apiore 


le 






■.U.U. 
'«^*" 


1! 


1 


1 


^1 


1 

s 


1 


ia 


1 


1 


1 




1870-71 




R 


_ 




1 














1 




7 






•A 




1873-73 




4 






•i 




n 


» 








1878-74 




a 






S 




H 


fl 




1 








rt 










l?l 


Ifi 




1 








1 










11 


1 








1876-77 




a 






I 




u 


18 






Boep. B«g. (One ab- 


1877-78 






















[BcundiHl) 


1873-78 










— 










— 




Total . 


21 


20 


1 


as 


17 


'1 


M 


73 


13 


10 





(a) Death-rate of children after Uthotomr, 1 in 81, or 4.7 per cent 

(b) Death-rate of adulta after lithotom;, 1 in 8.S3, or 89.9 per cent. 
(C) Death-rate of adults after lithotritf, I in 9.6. or 10.3 per cent. 

(a) Proportion of lithotomy to litbotnty operations (adutts), 1 to 8.4. 
General Table. 
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4.6 
per 
cent. 


18 


60 


86 


80 


14 


81 


88 


1 la 

per 
oent 


1 in 

per 
cent. 


1 in 
8.8. or 
84.6 
per 
cent 


1 in 

8.7. or 
26.9 
per 
cent 


1 in 

80, or 



per 
cent 


1 in 
8.8, or 
48.8 


I in 

per 
cent 


1 in 
a.55, 
orS».a 

a. 





ScnMXDM'l 


St. Butiwlo- 


Onr-a 


StOeoct*-* 


StPMai^ 


Cured 
Died . . 
Beceived . 


8 

4 


10 
8 


13 
1 


14 
8 


73 
10 
18 


Total . 


7 


18 


18 


17 


»S 


Death-rate j 


1 in 1.76, 

or 57 per 

cent 


I in 4.8, 

or 98 per 

cent 


I in 18, 


lin«, or 

18.6 per 
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General Totah. 

TBE n>UK HOePITALB. 

. 288 casee: dmtba 47, or 19.7 per cent 
ftO cases: deaths 11, or 23 per cent. 



General death-rate, 20.1 per cent. 
St. Peter's 

deatha 1! 



OSq 



deaths 10, c 



General death-rate, 15.S per cent. 
The following tables may be interesting as an attempt toillnstntte tLe 
mortality of lithotomy according to the different methods employed: — 
Apparatus Major.' 
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DeaUu 




La Charit*, 1720-1737 . 
Hotel Dieu, 1720-1737 . 
La Ckarite, 1781-1739 . 
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71 
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IM 
82 


1 in 3.88 
1 " 8.37 
1 " 2.21 


Total . . . 


888 
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1 in 3.08 



High Operalio 
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CMd 


DeMhi 


ProporUop 


1 to SO years 
20 '■ 50 " 
60 " 70 " 
70 " 80 " 
Age not indicated 


38 
8 
18 
10 
21 


9 
3 
5 
6 
8 


1 in 4.33 
1 ■■ 3.66 
1 " 3.6 
1 " 3.16 

1 " a.63 


Total 


104 


31 


1 in 8.35 



The results of « table of 465 cases of this operation, collected by Dr. 
C. W. Dulles, of Philadelphia,' closely coinctdo with those above given. 
Of these cases 330 recovered and 135, or 1 in 3.44, died. The fallowing 
table, taken from Dr. Gross's work, shows that, as compared with the 
hitcrul method, the supra-pubio operation yields better results when the 
calculus is over two ounces in weight. 

Tabh xhowing the mortality, with calculi of the same weight. 
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1 Horand, Traits de la Taille. 

* Dr. Humphry, Addenbrooke's Hoepital, Cambridge. 

* GrosB, loc. cit., p. SCO. 



BTATrBnCS OF LITHOTBITT AND UTHOTOHY. 



TJie Bilateral Operation.^ 



839 



Ages 


Cases 


Deaths 


Proportion 


1 to 10 years 
11 "20 " 
20 " 50 " 
50 " 70 " 


15 
8 
8 
2 


n 



1 

2) 


1 in 18 
8 in 5 


Total . . 


28 


4 


1 in 5.75 



The Becio- Vesical Operation.* 



Ages 


Cases 


Cores 


ReooTerles 

with fistula 


Deaths 


Proportion of 
deaths 


Under 5 years 

From 5 to under 10 
" 10 " 20 
" 20 " 80 
" 80 " 40 
" 40 •* 50 
" 50 " 60 
" 60 " 70 
•• 70 and over 

Age not stated 


12 
18 
16 
5 
5 
8 
9 
6 
9 
5 


8 
9 
18 
8 
4 
2 
4 
6 
4 
8 


1 
2 
1 
1 

2 

2 
2 


1 
1 
1 

8 


lin5 

1 " 8 
1 " 5 
1 " 5 
1 " 8 
1 " 8 

lin8 


Total . 


88 


56 


11 


16 


1 in 5.18 



Median Lithotomy,* 



Operators 


Cases 


ReooTerles 


Deaths 


Proportion 


American Surgeons . 
Beyer of Cairo .... 
Norfolk and Norwich Hospital . 
Pembertonof Birmingham 


205 
56 
64 
25 


196 
47 
51 
24 


9 
9 

18 

1 


1 in 22.77 
1 *• 6.22 
1 " 4.92 
1 " 25 


Total .... 


850 


818 


82 


1 in 10.93 



Sarseon Major narri8*s ^ statistics of 300 operations (one bilateral, the 
remainder lateral) are especially interesting from the fact that they were 
performed in India, where lithotrity is almost unknown. Of these 300, 
191 were performed on children, under 16, the mortality was 1 in 27.29 
^ases, while in the adults the mortality was 1 in 6.05. 



< Report from Professor Eve. of Nashyille Universitr. 

* This table is taken from Mr. Poland's article in Holmes's Syste 



[t is based upan Prof. Kdnig's statistics. 
* Gross, loc. cit., p. 290. 
^ Lithotomy and Extraction of Stone, p. 241. 
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CHAPTEE XXVn. 

THE SOLYKNT TREATMENT OF CAXCULU8.' 

From a very early period in the history of surgery, attempts haie 
been made to remove renal and vesical calculi by means of internal reme- 
dies administered by the month, as well as, in the case of the latter, by 
injecting chemical acents into the bladder. No great success, howerer, 
could be anticipated from such experiments so long as the chemical 
properties of the different Tarieties of stone were imperfectly inTesti- 
gated, and the means were inadequate for determining which Taricty was 
present It was of little use to administer the so-called specific whilst 
the influence of food and medicine on the composition of tne urine wis 
scarcely if at M known. Certain quack nostrums, have, however, had 
a wide reputation, and some are extensively employed even at the pres- 
ent day. Numerous cures have been attributed to them, and pro&bly 
in some few cases, not without reason. It cannot be denied that relief 
of symptoms of bladder-irritation has sometimes followed, but more 
commonly the only result has been serious damage to the health. 

Various more or less complicated and barbarous preparations, all of 
them containing some proportion of alkali or alkahne earth, together 
with certain vegetable decoctions, are the remedies which, since veiv 
early times, have been recommended for the cure or relief of calculus. 
As a proof of the reputation which at least one of these compounds 
obtained, the fact is Avorthy of mention that in 1739 the English Govern- 
ment paid no Icbs than 5,000/. to a Mrs. Joanna Stephens jot disclosing 
the composition of a remedy which was supposed to dissolve stone in the 
bladder. Many cases were recorded in which it was stated to have worked 
marvels, not only by dissolving the stone, but by removing various 
unpleasant and distressing symptoms connected with renal and vesical 
diseases. The remedy in question Avas found to consist of Castile soap, 
calcined egg-shells and snail shells, and the decoctions of certain herbs. 

About twenty years after the purchase of Mrs. Stephens' secret. Dr. 
Whytt, of Edinburgh, published an '•Essay on the Virtues of Lime- 
water and Soap in the Cure of Stone." He recorded a few remarkable 
cases in which the remedy appeared to produce great relief, and among 
them the following: ** David Miller had long been the subject of stone 
in the bladder, which had caused him the most excruciating sufferings. 
After trying a great variety of medicines, he took Castile soap to the 
amount of an ounce and a half daily, washed down with three pints of 
lime-water. He soon experienced great relief, and, after passing several 
fragments of stone, was considered cured. When he died, at the end of 
eleven years, no stone was discovered." 

Fourcroy and Vauquelin first laid down rules for the selection of 

> Several of the paragraphs in this and the following chapter have been taken 
from the editor*8 work on ** Stone in the Bladder, with special refexence toita Pre- 
vention, E^ly Symptoms,** etc. 
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thoBo i-cmcdioB wliidi might cxort tlio moat favorably cliomicM nction. 
'-The ui'ic ttcid culciilua wtia to be disBolvod by the diluted ulkalies; the 
phoaphtttio. by the dilutol hydiot^hl'irio acid; llio oxulute of lime, hy the 
oilatfid nitric acid. 

Kxmrience having domonBtratcd tho good oHocta to bo obtained 
from alkalies, certain miiieiul watera known to bo poaaeased of ulkuliiio 
jironorties were next tried aa BolvenU for atone, and it seems undeniable 
that in Boveral {Htraona in vhofto bladders tho presence of oalouli had [)ecu 
BBCertained by Bounding, the symptoma were ralieved or removed whilu 
usinft the water internally. 

M. C'herallior was the first who instituted direct experiments on tho 
powers of tlio alkaline watir of Vichy, to dissolve and disintegrate urinary 
colcnli. The following are tho particulars of some of his trmla: 

1. A quantity of uno acid gravel was aubjooted to the action of the 
Vichy water, kept at a temperatui-o of 97° P. The concretions were 
E]weuily destroyed, Ibo nrio acid being entirely dissolved and nothing 
remniniiig suspciKlcd in the fluid but a few loose flocculi of animal mat- 
ter. 

Z. Tho half of a uric acid ci>1culue, weighing 1 onnce, 1 drachm, S<i^ 
grains, was placed in u little bug of wire miishn, and subjected to the 
action of tho Vichy water' during 161 lioiira; dried carefully luid weighed 
after this, tbo calculus whb found reduced to 'i drachms, fi'i grains, so 
that in leas than u week it had actually lost 6 draohins, 47 grains, or more 
than two-thirds of its original weight. 

3. In another experiment, five calculi, one of phosphate of lime, 
weighing 1 drachm, 18 grains, a second of uric acid, weiging 1 drachm, 
8 grains, a third of uric acid, weighing 36 grains, a fourth and fifth, 
fragments of phosphalic calculi, and weiging 29 and 13 grains respec- 
tively, were inclosed together in a bag of flue muslin, and exposed for 
six days to a constant stream of Vichy water of the temperature of about 
98* F. When tho bag was examined, it waa found completeley empty; 
ita oalouli of urio ot^'ia had been dissolved, those of the phosphates dis- 
lilKmed, and their particles waslied through the meshes of tho muslin. 
^Xaother exporimtntcr, H. Petit, asserted (contrary to the opinion 
Hoally entertumed) that, on the whole, calculi of tho triple phosphate 
of Rmmonia and magnesia lost moi-e under tho action of the Vichy water 
— t.e. of u solution of bicarbonate of soda in water, suparaatu rated with 
carlHinio aoid — than those of the uric acid. For example, five specimenB 
of urio acid calculi, weighing togethera little more IhanToi. and 416 grs., 
aftLT remaining, on an average, 'Z7 days exposed to the action of the water, 
lost very nearly 53 per cent, of their original weight; but five specimens 
of tho ammonio-mugnesiun phosphatie calculus, which together weighed 
rather mora than C or.., 14 grs., and only remained under the action of 
the wat«r, one with another, for the space of '.^3 days, lost 00 per cent, of 
their original weight. 

' There nro aevea principal aprings which pour out these waters, the product 
of each difteriiig but little from tliat of thu rest. The cumpneitioTi is an luUuws: 

WaU-r froMiUOI.Ot^.llOJ.B 

CarlxJiiif ncid BBS .... ■■ l.a " 0.1P3 

CarlDtuiti- of wxlft . . , . "0.5 " 4.7 

Uurbonnte of lime .... '■ O.B " O.S 

Carbonate ot mMtnesiii ... " 0.0 " 0.6 

... ■• 0.47" 0.03 

0.47 " 0.27 
0.04 " 0,04 
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M. Pent, like iL CheTallier. found thai the Vichv va:«r hhH a- 

Tiv-melv linie iufiueDce on calculi compoEed of oxzilaie and pboFpLa:-e of 
l:me. "This w:i:er, however, would dissolre cysiine and lantnic oijde 
c-J.cul: wirli hi leas: as much readiness as ii di^Tezraied and dis£t:-:Ted 
ihose of hihic acid and the triple phosphate. Water sorcharred inii 
carbMjnic acid, and holding a little bicarbonate of sodi in ioluooi.. was 
eonsecjuenilv believed to £« a solvent for a21 the noore common cak-iLi. 
wiih tne exception of those composed of oxalate of lime. 

M. Per it's conclusions, however, as to the soiubilitv of the triple pboi- 
phate in an alkaline wa:er were not borne out bv subsequent eir»er.- 
ence. The dep^jsit or calculus la question is formed in alkaline nriTie,* tii. 5 
the administration of an alkali would only tend to expedite the f ^rsi^ 
tion. The gc»o«i effects of Vichy water in cases of uric acid have, how- 
ever, been placed bevond dispute by a numt»er of well aii:heni:v5fc.:.t^i 
cases. One, quoted ly Dr. Roben*,* from Dr. Petii's trBitise. mjty li* 
cite«i as an example. " M. de L.. 51 vears of a^e. was sounded ly Ltriy 
d'Eiiolies. who found a r.one in tJie bladder. This he l^lieved vj 1* z.l*\ 




coLStaailv a!:d sirondv alkaliae. In a few davs te t'X-k 5^ and S4 
glasses. Ti^e sympioms, which were before severe, now suiiside^-i TLict 
and more, aiid, after seventeen days of treatment, he voided a sin>::l. 
uri;- acid concreiiji!. which bore evident traces of diss-jlution. Frc-m :i^ 
m>mtrn: he c^'niiuued wholly free from symptoms and was able t-o i^-kr 
vivirLt eviUesrriiau exercise wiihout the least incc»nvenien£Te." 

Araorji: other liihoiyiie remedies which have l»een used internally znAv 
l:»e Eicn:i-.'iit-l borux iit i ph-jsv-haie of s-iKia. Tiiese were rec-;»ni3r.ei;dei 
1 y ZL-y lu'.v Mr. Vn/' w::o puLlisht i severe' c^ses in w!.:.h majiif I rtl-rf 
w:is ob'Lii::^-] fc- J j-ar:.al di?.s«/.u:i««:i «:-f I Li- c^il cuius t-X'k y\:*jv as ;a r-.-jL.; 
of iT-.-iAizneu'L In o:;e case, thit •;' a g'eriiienien advaricv.i in y-.-ars. -f-::i 
weii-rcarked sym: : vms «.'f cilc-ius. o»::;j lo ti.e eriieebird s:ii:e -.f tir 
f«i:;tL:*s CO n si it :■*: ion. :: wj.? d-c-trEivM ur.a^ivisal/.e to re5*:«n to a::y s-rz".- 
c\x] ofn:Taiijrj. Mr. Vri\ i-eievir-g the ca'.u:us to be comp^^sed <i l::: 
a-i'id. prescrir.-:-d j-i-.r-ipliii-tf of s:-i:i to Ik: givon twice or trrrice c-.'.v i^ 
ir^fuiio-n of uvj i:rsi. with a iitile iir.c:ure of i.-. :.:.'ir.e. This tre^:m-.i: 
wi« wrsevert-i in f<.T 5:me months, with de^-idr'i relief to the C4*I.ti..'--.s' 
symf.r-.nis. Eventttaliy the latient diel unit-r a gradual ceeline of tif 
powers of life. A j-jjt-monem examiLation was made by Dr. H>i^k:- 
ar.i Mr. Vr^.-. On ^ r-eriirz the cavitv .: f tie urinarv biadJer, a frairnirL; 
of a caicu'.us vas d;s-:-overei. Tr::? «eij:::*?d 10 grains on'y. Ii cv:;S.str-i 
of uric acid. It bjre evi-Ient mark? -jf ix tensive disiniegration cf ::s :-:-i- 

ar.ie vt a c;iic'ul-.i5 tiut h.v5 Knren ex>.sc-i to tne action cf a chemi:-^ s-ol- 
v.ji.:. 

M re recer.t'.y numiro::? exr»erir2-rr.t.; hjive been cor.duct-ei. ly w':...b 
t !'". e ^: u e *::-■: i -Azi.^f s-ii u t : o :i of st one his been piaoe-i on a t horot: z Lly 
s'. .e:.::i: :■ 1 a-i?. The so'.ver.t a-;:: : n ■ f v^r: jus sttbstanc*? w. al'. the f : mis 
i.*t '? i! ■.:'.:. ur. i-.-r lor. :.ti'jr.= rvsen;"/.:r.j :is r.v^rly as j'l-sc.lie thoi-r n.tt 
"*.!:.. .:. :'.r L'-iv. ha- l»ri-n ex:»er:::.er.t.ai> :»^:::rti»ir.el. Ti'-^e mi:r.>:-, >.- 

- ^ « ■ " " * 

* ProTiiiciil Mvd. Journal, vol. i . 1542. p. 116, 
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^- any given case, and experiment and observation have taught us how to 
'-' inauce certain desired conditions of the urine. To Dr. Roberts, of Man- 
■ - chaster, the credit is due of having systematized a plan of treatment 
3 whereby, under certain favorable circumstances, calculi may be at least 
I ' partially dissolved without injurv to the general health. 

The two propositions with which Dr. Roberts commenced his inves- 

ri ti^tions were: (1) that solutions of the alkaline carbonates exercise a 

: solvent action upon uric acid; and (2) that the urine can be rendered 

. alkaline from alkaline carbonates by the administration of certain salts 

by the mouth. Starting from these data,* Dr. Roberts next investigated 

the solvent powers of carbonate of potash and carbonate of soda, and 

f proved that the former is decidedly more effective than the latter. Solu- 
ions containg from 40 to 60 grs. of carbonate to the imperial pint were 
found to possess the greatest solvent power, and 2 pints of such a solu- 
tion allowed to flow over a calculus of uric acid produced a daily dissolu- 
tion of 17.1 per cent. The best way of alkalizing the urine was the next 
subject for inquiry, and this was found to consist in giving repeated 
doses of the acetate or citrate of potash. If 40 or 50 grs. of either of 
these salts are dissolved in 3 or 4 oz. of water, and administered every 
three hours, the degree of alkalescence produced in the urine will cor- 
respond to the maximum solvent power of solution of carbonate of pot- 
ash. The urine thus rendered alkaline may become turbid from deposi- 
tion of amorphous phosphate of lime, but under these circumstances 
solution is not checKcd. If, however, the urine becomes ammoniacal, 
the mixed phosphates will be deposited on the surface of the stone, and 
the solvent power of the alkalized urine entirely ceases. 

Calculi composed either of uric acid, cystine, or urostealith are alone 
amenable to the action of solvent remedies taken internally. Oxalate of 
lime resists any solvent which can be introduced into the bladder by any 
method, and tne phosphate of lime and the ammoniaco-magnesian phos- 
phate require an acid which can be introduced only by injection. But 
lor the removal of even a small uric acid concretion, a considerable time 
is reouired; a period of tive to six weeks is calculated from experiment, 
and auring the whole of this time the urine must be kept constantly 
alkaline. Under the most favorable conditions this prolonged adminis- 
tration of alkalies, and the consequent diuresis, must be attended with 
waste of tissue and loss of strength. These inconveniences may, however, 
be reduced to a minimum, by employing the acetate or citrate of potash 
as above described.' 

When the stone is larger, not only must the" time required be much 
longer, but there will also be the greater probability that one or more of 
the layers are composed of oxalate of lime, or that the calculus has re- 
ceivea a coating of phosphates, on which the alkalies have no effect. 
For any chance of success, therefore, in attempting solution of calculus, 
the urine must be acid, the stone small and Composed of uric acid, and 
without a coating of other ingredients. The application of the treat- 
ment is therefore confined within very narrow limits, and the cases in 
• which benefit may be expected are precisely those which are promptly 
and successfully dealt with by means of lithotrity. For renal concretions, 
however, the large majority of which are composed of uric acid, the 
treatment by alkaline solvents is especially indicated. 

* Urinary and Renal Diseases, p. 298. 

* For evidence on this point see Dr. Roberts* treatise, p. 809. 
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According to Dr. Boberts, cystine is even more suitable for the ap- 
plication of me alkaline solvent treatment than uric acid. In two of his 
experiments in which a cystine calculus Avas exposed to a solution of car- 
bonate of potash, dissolution took place at the rate of 20 per cent, of 
the weight of the stone in 24 hours. . It does not appear, however, that 
any ex|>eriments of this kind have been conducted upon a patient the 
subject of a cystine calculus. 

The solvent treatment has been successfully adopted in a case re- 
corded by Heller, in which the calculus was composed of urostealith. 
Two drachms of carbonate of soda were administered daily, and with an 
increased flow of urine the patient voided some soft concretions, always 
accompanied by fine sand or gravel of ammoniaco-magnesian phosphate. 
Some of tlie fragments were as large as half a hazel nut; th^were con- 
cavo-convex in shape, and evidently part of a large stone. The patient 
was discharged cured in 14 days. W hen admitted, the urine was found 
to be neutral in reaction and to contain no uric acid. The uroetealith 
began to appear in the urine very shortly after the alkaline treatment 
was commenced. The cure is said to have been complete.' 

In addition to the method of dissolving calculi by the internal ad- 
ministration of alkalies, numerous attempts have been made to produce 
solution by injecting solvents into the bladder. The substances that 
have been used for this purpose are lime-water, alkaline solutions, acid 
solutions, and a solution of the nitro-saccharate of lead. 

Dr. Hales appears to have been the first who endeavored to proTe by 
experiments that fluids injected into the bladder by the urethra were 
capable of diminishing the size of a vesical calculus. He invented a 
double catheter, which he used for washing out the bladder, and com- 
pared the fluid injected with that expelled after contact with the stone. 

Dr. William Butler, of Edinburgh, instituted in 1752 a series of ex- 
periments with lime-water, and soon after a case occurred in the prac- 
tice of Dr. Rutherford, which was reported to be attended with complete 
success. 

Solutions of caustic potash and of carbonate of soda have also been 
used as injections for a similar purpose, and a few cases have been re- 
ported in which success is said to have been obtaiued.* Dr. Roberts,* 
however, has instituted numerous experiments in order to test the sol- 
vent power of various alkaline solutions directly applied to the calculus. 
For this purpose he placed a section of a uric acid stone in a ten-ounce 
phial, and passed over it at blood heat a current of the solvent as lar^ 
as the capacity of the urethra might be supposed to permit. The sub- 
stances used in solution were — carbonate of potash, Ciirbonate of lithia, 
borax, borax with liquor soda?, phosphate of soda, lime-water, caustic 
soda, and caustic potash. As a general result, however, of all these ex- 
periments it was found that dissolution progi'essed only at the rate of 
one or two grains per hour. Such a result, as Dr. Roberts points out, 
clearly shows that nothing is to be expected from injecting similar solu- 
tions into the bladder. 

For tlie treatment of phosphatic calculi, acid solutions have been 
used as injections with satisfactory r&sults. Sir Benjamin Brodie em- 
ployed a weak solution of nitric acid, composed of 2^ minims of strong 
acid to each ounce of distilled water. A double catheter was used, and 

' Heil^^r s Archiv, ii,, 1840. ]). 2. 

* P^rpira'8 Materia Medica, 3d edition, voL L, p. 261. 

' MeJ.-Chir. Transactions. voL xlviii 
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the solution was injected into the bladder for from 15 to 30 minutes 
every two or three days. A nhosphatic calculus was thus dissolved, with 
relief to all the symptoms. More recently the same method was tried by 
the late Mr. Southam^ of Manchester, for dissolving the fragments of a 
phosphatic stone after repeated operations by lithotrity. In this case 
the calculus could be easily crushed, but fresh phosphatic concretions 
continued to form as fast as the old ones were broken up, and in order 
to get rid of them an injection containing two drachms of dilute nitric 
acid to a pint of water was used every second or third day. In the course 
of a short time the old fragments were completely dissolved, and the for- 
mation of fresh deposits ceased.' It is probable that, under similar cir-« 
cumstances, the oi)eration of lithotritv might be considerably aided by 
injections of the kind, and especially for those patients who are unable 
comnletely to empty the bladder. 

Other substances which have been used for a similar purpose are the 
nitro-saccharate and acetate of lead. These were suggested by Dr. Hos- 
kins,' of Guernsey. When a solution of acetate of lead comes into con- 
tact with a phospnatic calculus, double decomposition ensues, and results 
in the formation of phosphate of lead and acetate of lime and magnesia. 
Dr. Iloskins believed that the principle of double chemical decomposition 
Wiis especially adapted for the disintegration of vesical calculi, and that 
the agent employea was more energetic as re^ds the concretion, and 
less injurious to the organ in which it is contained than any of the un- 
combined solvents. 

As the salts in the urine tend to decompose the solution, and lessen 
its effects on the concretion, the bladder should be evacuated, and washed 
out with tepid water before the solvent is introduced. A double current 
caoutchouc catheter is the best for this purpose, as it enables a continu- 
ous stream to bo employed ; and, on account of its flexibility, it is less 
liable to irritate the urethra. From 4 to 8 fluid ounces of the sol\ition 
may bo thrown into the bladder at a time, and renewed every 10 or 15 
minutes, as often as may be deemed proper. Bv renewing the liquid at 
short intervals, much &;reater effect on the calculus is insured than when 
the injection is allowed to remain a long time ; for the precii)itate formed 
by the decomposition soon envelops the stone, and puts a stop to further 
action until a fresh surface is exposed. Exercise during the retention of 
the injection increases its effects. Some slight reaction may be produced 
by the first introduction of this or any other fluid into the bladder ; when 
such is the case, the operation should be remitted for a day or two, and 
cautiously renewed. The injection may be either warm or cold, as may 
be most a^eeable to the sensations of the patient. Warmth favors the 
decomposition of the calculus. 

As an aid to lithotrity, in cases of phosphatic calculus, a solution of 
the acetate of lead is doubtless worthy of trial. From half a grain to a 
firain may be dissolved in each ounce of distilled water with two or three 
drops of acetic acid. Super-acidulation is necessary on many accounts ; 
it secures perfect solution, increases the decomposing activity of the 
liquid, and prevents the formation of any carbonate of lead. 

The attempts made to dissolve calculi by the aid of electricity have 
not resulted in the discovery of any method by which this agent can be 
employed with any prospect of success. Prevost and Dumas in France, 

* Dr. Uoberts. Med.-Chir. Transactions, vol. zlviii. 

* London Journal of Medicine, Oct » 18&1« 
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and Sir W. B. O^ShaagbneaBT of Cdcattm, nroposed to d c cuo ljxe unnAsr 
calculi in the bladder. For this pnrpoae, nowerer. an electric current c^ 
Terr ^reac intendtr wonld be reqaired to be used for a otMisidexa^k limt^ 
and It 13 obnoaa that such a pxonedare eoold not be carried out in ibt 
bladder. Bonnet snzsestei that a solution of nitrate of potash shofcld 
be injected into the bidder, and the caknlos snbiccttd to the active vi 
electricitr in this liqoid. The decomposition of the salt vonld jk^ 
nitric acid and potash, and the former of these wonld dissolre the ph<»- 
phates, while the latter wonld act in a similar manner npon the nric aei i 
and mates. Dr. Benoe Jones showed bj numerous experimectf ^y*^ 
lithic and phosphatic calculi could be thus'disBolTed, out of the boij. isi 
a solution of this kind, but it appears to be impossible to applj the 
method in the case of a liTing patient. 

From the abore account of the attempts that haTe been m^e to di$- 
aolre calculi br remedies adminiEtered by the mouth or injected into lot 
bladder, the conclusion appears to be inevitable that the treatment in q3<«- 
tion. however valuable as an auxiliary to operative measures, cannoc by 
itself suffice for the cure of the large majority of cases of vesical calcnls& 
As a general rule, patients do not come under treatment until the stoae 
has airaincd a considerable size, and this in itself is an obstacle, appttr- 
ently insuperable, to the successful carrying out of the treatment by Boi- 
vents. If, on the other hand, the panent is seen at an early period c^ 
the complaint, and the calculus is small and presumablv oocssts of urk 
acid, the continuous administration for several weeks of a solution ci 
citrate of potash might so diminish the size of the calculus as to enabSe 
it to pass through the urethra and thus render an operation unnecessan'. 
while if i: failed^ in this respect it would in no way prejudice the chances 
of rt<x»verv. As an aid to lithotritv in cases of "uric acid calc-Ins;. ta* 
solvcn: irt-Atment by alkztlies is pamculariy applicable. pr>:«v:dr<l alwiys 
tha: :he i;ri::e remains free from anv trace of ammoniacal decii>niTta»:t:«:- 
In like manser in casrs of pbospiiatic ca!ouji. the injecrion of wa:er 
acidii^at^i wiA inziic acid mav occasionallv prove a verv useful aiiuzic: 

.ihointv. 
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CHAPTER XXVIII. 

THE PBEVEimTE TREATMENT OF CALCtTLOtTS DISEASE. 

It will have been seen from the account giren in a previous chapter 
of the different kinds of stone, and of the mode in which they are pro- 
ducedy that calculus is not a sudden formation. Usually the condition 
of urine to which it is due comes on gradually, and exists for some time 
before the actual deposition of solid matter takes place within the uri- 
nary passages, ^ving rise to symptoms or to changes in the appearance 
of tne urine which are sufficiently marked to attract the attention of the 
patient. It is here the opportunity is afforded of preventive treatment. 
Very commonly, also, one or more small calculi escape, or there are in- 
dications of the presence of a stone in the kidney or ureter, and preven- 
tive treatment includes the attempt to. dislodge such calculi before they 
attain too great a size. In these cases the solvent treatment is most 
useful, and at the same time most likely to prove successful. The stone, 
of course, cannot be reached by instruments before it arrives in the blad- 
der \ there is, further, every probability that while in the kidney it is 
both small and of uniform composition, and it is moreover so situated 
that there will be a constant flow of urine over its surface, so that the 
solvent will be continually renewed. 

The premonitory symptoms indicating the tendency to the formation 
of calculus are found m the sensations of the patient, and in the appear- 
ances presented by the urine. The sensations are duo to the presence in 
the urine of some abnormal constituent, which irritates the kidney and 
the mucous membrane of the urinary passages. Tliey rarely amount to 
positive pain, and are often unheeded or attributed to other causes. 
Sometimes they are altogether absent. There is frequently a dull aching 
in the loins, or a sense of weight and fatigue, caused probably by con- 
gestion of the kidneys, but very commonly supposed to be the result of 
fotigue. 

Another symptom of the presence of uric acid or of oxalates in the 
urine is a sensation of heat in the bladder. This gives rise to a more 
frequent desire to pass water than is habitual with the individual, and 
sometimes micturition is accompanied by a feeling of heat, which may 
amount even to scalding, along the urethra. 

Any habitual or frequent pain in the loins, more especially when not 
to be accounted for by over-exertion, any uneasiness about the bladder, 
or licat along the uretlira, or any unusual frequency in mictuntion or 
urgency in the desire should direct attention to the state of the urine, an 
examination of which will very commonly reveal the cause of the symp- 
toms. 

The appearances presented will be some of those already described, 
but in the case of oxalate of lime no change will be noticed bv the patient, 
or visible to the naked eye. In other cases it frequently happens that 
the urine is perfectly clear when passed, but throws down subsequently, 
on cooling, a more or less copious precipitate of urates. This occurs 
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When uric acid is the deposit to be apprehended^ the diet must be 
carefully regulated. It must be simple, digestible, and above all, mod- 
erate. Animal food must be taken in limited amount, and it must be 
divided among the different meals, so that at no time shall a lar^e excess 
of highly nitrogenized material be taken into the blood. Farmaceous 
food must be substituted for meat, according as the state of the digestive 
organs permits. Under a strictly vegetable diet the urine becomes alka- 
line, and uric acid calculus is an impossibility; but in many instances 
even a moderate preponderance of vegetables causes djrspepsia. Perfect 
digestion is a condition absolutely necessary to success in preventing the 
formation of uric acid. Ale and porter should be excluded from the list 
of beveras^es, so also the stronger wines, port and sherry. The wines 
best suited for these cases are hock, burgundy, claret. Only one kind of 
wine should be taken at a meal, and that in moderate amount; the par- 
ticular kind will be determined by the peculiarities of the case. If 
stimulants are required, brandy, with soda-water or efiervescing lithia- 
water, taken weak, forms an excellent drink. 

Exercise is of the greatest importance. It should be moderate and 
habitual, not violent and with long intervals of inaction. It introduces 
abundance of oxygen by the quickened respiration, increases the meta- 
morphosis of the tissues, and by this consumption of material makes a 
demand for the nitrogenized constituents of food, which, by their imper- 
fect oxidation, give rise to uric acid. The patient, therefore, should 
take a daily walk or ride, sufficient to promote a healthy action of the 
skin without inducing undue fatigue. 

The necessity for attending to the secretions and excretions is obvious. 
The abundant secretions poured into the alimentary canal have not only 
an important action on the food with which they are mixed, but are 
themselves in part rosorbed. They have, therefore, a double influence 
on the ultimate results of metamorphosis; first, by their action on the 
first stage of assimilation, and again, as containing matter both nitroge- 
nized and non-nitrogcnized, in a state of retrograde change intermediate 
between the food or tissues and the excretions. Any deficiency or per- 
version in them must affect the composition of the excretions. It is 
necessary, also, that the different excretory organs should be in healthy 
action. Excretions retained in the blood retwl and vitiate metamor- 
l>hosis, just as the products of combustion, prevented from escaping, will 
extinguish fire. 

The skin, therefore, and the bowels must be attended to. Flannel 
frictions, and an occasional Turkish bath, will meet the first indication. 
The bowels should be kept (juite open. In selecting aperients, salines, 
except in cases where the patient is well nourished and plethoric, should 
be sparingly resorted to. The best purgatives will be those which at the 
same time act on the liver. The important part this organ takes in the 
process of assimilation by the changes it effects in the blood passing 
through it, as well as by the action of the bile on the food in the intes- 
tines, would lead us to expect that any derangement of its functions 
would react on the condition of the urine, and such is found to be mark- 
edly the case in organic disease of the liver. This must always be borne 
in mind; any hepatic derangement should be corrected, and even where 
no indication of this exists, great benefit will often follow the use of 
medicines believed to increase the activity of this organ. 

It is a work of time materially to diminish the amount of uric acid in 
the urine, and until this is effected, it is necessary to prevent it from 



660 TBV BLABDSB AND PBOSTATB GLAND. 

being set free and precipitated— tho second of the great iadicationt,! 
This is accomplished by the administration of alkalies; bnt it is not r^ 
matter of indifference either which of the alkalies shonld be selected d 
what prepanition employed. Ammonia is useless, as it possesses little(4 
no power of affecting the acidity of the nrine. Soda, potash, and litliii_ 
do this readily; but the uric acid salts with these bases differ in solu- 
bility, the urate of potash being the most solnble. Abundant evidence 
in proof of this statement will be found in an excellent paper by Dr. 
William Roberts,' of Manchester, on the "Solvent Treatment of Urinary 
Calculi," in which he details the results of the most carefully conducted 
experiments with solutions of sodu, potash, and lithia on uric acid. 

*' The potash salt wa« found sensibly to excel the soda salt as a sol- 
vent for uric acid," And in afoot-note he says : "Some esperiment* 
were also made with carbonate of lithia, which has been much vaunted 
in recent times as a solvent for uric acid. Its power was found much 
inferior to that of the carbonates of potash and soda. Its reputation 
seems to havu been gained through its comparative insolubility. Only 
weak solutions of it could bs employed, and these were compared with 
solutions of potash and sodu, which were much too strong for effective 
dissolution." 
^ Potash is, for all practical purposes therefore, the most useful of the 
alkalies, and it may be given in the form of liquor potassse, or of the 
bicarbontite, or of a salt of some vegetable acid — the effect, however, of 
each of these being very different. When the potash or soda salts of 
vegetable acids, citrates, tartrates, acetates, etc., are given, the acid, by 
a slight process of oxidation, becomes changed into carbonic acid, and 
the carbonate of soda or potash appears in Uie urine, rendering it alka- 
line. In this form the potash will prevent the precipitation of uric acid, 
but will do little or nothing more. It does not affect the chemical pro- 
cesses going on iu tiie tissues, and it may be taken for a considerable 
time Without producing any lowering effect on the eystem. Liquor 
potass^, on the other hand, docs not so speedily or persistently render 
the urine alkaline, but it exerts a powerful influence on the metamor- 
phosis of the tissues. It appears in the urine in combination with sul< 
phuric or phosphoric acid, increasing the absolute amonnt of these acidi 
m the secretion. They are formed at the expense of protein compounds, 
the oxidation of which has been determined by the potash, just as the 
same alkali oxidizes organic matter out of the body, and gives rise to 
acids by which it is neutralized. This liquor potassse, therefore, is a 
powerful agent, and may be most useful where semi-effete material accu- 
mulates iu the blood, and oxidation requires to 1^ accelerated, or most 
injurious where the waste is already excessive. It should never be em- 

Eloyed merely for the purjiose of rendering the urine alkaline. The 
icarboniite is intermediate in its effects. It has not the alterative power 
of the liqnor potasste, but it has a greater climinaut action than the 
citrate, acetate, etc. 

Combining these different indications, the following is the plan of 
medicinal treatment, the results of which, with regulation of the diet, 
have been most satisfactory. 

Usually a minute dose of pil. hydrarg., gr, J'th to Jth, is given twice 
or three times a day with extract of taraxacum in the form of a pill, and,^ 
if the bowels do not act regularly, pil. rhiei co. added or substituted foi 
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taraxacum till this is the case. The nse of mercury in minute dos&s, as 
favoring the action of other diuretics, is an advantage, in addition to its 
influence on the liver and the general nutritive processes. At the same 
time, 15 to 30 ^ins of the bicarbonate of potash with infns. calumbsB, 
or other ve^etaole tonic, is given three times a day. This often im- 
proves the digestion ; but, when such is not the case, or when the bicar- 
bonate docs not seem to answer, or is not required, the citrate of potash, 
with a bitter infusion, may be substituted. Quinine and iron, or strych- 
nia and iron, will often be found useful, and may be given with the 
citrate of potash, as ferri et quinise cit., or ferri et strychnise cit. The 
liquor potassaa is very rarely required. To any of these, taraxacum in 
the form of the extract of the British Pharmacopoeia, or of the fluid 
extract, may be added with advantage, but by far the most useful form 
is the infusion, dandelion-tea, in considerable quantitjr. This treatment 
will not only reduce the amount of uric acid in the urine, but will often 
result in remarkable improvement of the general health where this has 
previously suffered. In some instances of obstinate dyspei)sia and gener^ 
weakness the mineral acids may be required ; and, when it is found that 
they relieve these conditions, they may be given for some time. They 
do not greatly increase the acidity of the urine, and will not cause the 
precipitation of uric acid, while, by their influence on the digestion, they 
mayj)revent its formation. 

Very commonly, however, patients who are passing uric acid in con- 
siderable quantity, or in whom a calculus is actually in process of forma- 
tion, are otherwise in excellent health. In such cases, very little beyond 
strict attention to diet will be required, with a plentiful use of water as 
drink ; and the precipitation of the uric acid must be prevented by the 
administration of the citrate or acetate of potash. Dr. Boberts has 
shown that the urine may be kept persistently alkaline by this means for 
many months, without injurious effect either on the system or on the uri- 
nary passages. To effect the solution of a uric acid calculus he admin- 
isters 40 to 60 grains of one of these salts every three hours in three or 
four ounces of water ; but a minor degree of alkalescence will sufiice to 
prevent the uric acid from being deposited. 

When oxalate of lime occurs as an habitual deposit, the treatment 
cannot be laid down with the same exactness. It is not probable that 
food containing oxalates is taken in such quantity as to give rise to dan- 
ger of calculus, but substances known to contain them should be 
avoided. The chemical derivation of oxalic acid from either saccharine 
or nitrogenous substances gives no indication as to the diet. The omis- 
sion of sugar from the food and the limitation of starch have, however, 
been recommended on hypothetical grounds. Addition of lime-water to 
urine will cause deposit of oxalate of lime when previously absent ; and 
administration of salts of lime has been followed by the appearance of 
oxalates in the urine. On these grounds, the removal of lime from the 
water used as drink has been prescribed. It has also been ascertained by 
experiment that the addition of anv mineral acid to urine retards pre- 
cipitation of oxalate of lime, and lor this reason the administration of 
mmcral acids has been recommended. Oxalate of lime, however, is often 
associated with urates and free uric acid ; and a better reason for giving 
the mineral acids is that experience has shown them to have a specif 
influence on the peculiar dyspepsia sometimes accompanying oxaluria. 
There are thus no sufficient mdications for any special line of treatment, 
and we have to fall back on general principles. It must be borne in 
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administration of alkali, or by acid injections into the bladder. Cystine 
calculi arc even more favorable for the alkaline solvent treatment than 
uric acid, not only from their greater solubility in alkaline urine, but 
from the fact that they are usually unmixed, being composed of pure 
cystine for the most part. 

When the urine is phosphatic, the danger of the formation of a cal- 
culus will vary according to circumstances. If the condition be due to 
the precipitation of phosphate of lime by fixed alkali there is little fear 
of such a result. It is when the urea has undergone ammoniacal decom- 
position that a calculus is liable to be formed. If inflammation of the 
mucous membrane of the bladder has not preceded this change, it will 
certainly be set up by the irritant action of the ammonia, and the mucus 
poured out offers the condition required for the formation of stone by 
glueing together the precipitated mixed phosphates. 

When the urine is retained in the bladder by some mechanical obsta- 
cle, as enlarged prostate or stricture, or by paralysis of the muscular 
coat, the danger is proportionably increased, as in paraplegia or in atony 
from general or local debility. When, on the other hand, there is spasm 
and frequent micturition, it is less. The one all-important point of 
treatment is to see that the bladder is completely emptied by introduction 
of the catheter twice a day, and to wash it out with warm water simply, 
or with water to which a small proportion of dilute nitric acid has been 
added. 

Preventive measures are demanded with especial urgency when one or 
more calculi have been passed, or when there is reason to suspect the ex- 
istence of a small calculus in any part of the urinary tract. It is rare 
that calculi are formed singly. The same cause is in operation in every 
part of each kidney, and if precinitation takes place at one point it will 
probably do so at others. A nucleus once formed, growth is a matter of 
certainty. Sometimes all the calculi will make their way out; sometimes 
all will be detained in the kidney, or one or more may be arrested at any 

Sart of the urinary apparatus. The results are various — suppurative in- 
ammation of the kidney from direct irritation of one or more calculi; 
expansion of the pelvis and inflammation and ulceration of its mucous 
membrane, with atrophy of kidney or peri-renal abscess; suppression of 
urine by impaction of calculus m the ureter; renal colic, from difficult 
passage of stone along the ureter. These do not come within the scope 
of this work. The point here to be considered is the detection of stone 
while so small that there is a chance of expelling it, and the best means 
of effecting this object. 

£xcept in the case of the passage of a small stone along the ureter, 
symptoms experienced by the patient give little aid. A calculus of some 
size lodged in the pelvis will often give rise to pain sufficiently character- 
istic to warrant a diagnosis; but for the most part careful watching of 
the urine from day to day, and under different circumstances, is required. 
This usually affords grounds for diagnosis of the existence and seat of a 
calculus. 

However small a calculus may be, violent exercise, prolonged jolting 
in riding of driving, will cause it to bruise the part with which it is in 
contact, and give rise to bleeding; and, long before blood becomes evi- 
dent to the naked eye, the corpuscles may be detected by the microscope. 
Blood-corpuscles appearing constantly after exercise, disappearing on rest, 
associated with some precipitate in the urine of a nature to form calcu- 
lus, and with no evidence, local or general, of other disease to account 
23 
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for it, famish a strong presumption of calcalus. Bat before a calcnlni 
can rupture capillaries, it must abrade the znuoous membrane and iIL^ 
turb the epithelium; and these cells, witli the blood, not onlj fnmiiL 
strong corroborative signs, but indicate the exact seat of the calc&L 
The cells from the calyces are irregularly spheroidal and small; \host 
from tlic pelvis larger, but still irregularly spheroidal in form. The epi- 
thelium of the ureter is conical, that from the bladder between spherDi- 
dal and squamous in chararter, readily distiDguished by the large sue d 
its cells. 

A patient in whom there is reason to suspect the existence of cake- 
lus should bo made to take exercise, at first gentle, a simple walk (? 
drive; and this giving no results, exertion of a more vigorous kind, hone- 
exercise and the like. The urine passed an hoar or two afterwards shouK 
be allowed to stand for a short time, and should then be examined for 
blood-corpuscles and epithelial cells, and compared with urine passed be- 
fore the exercise. A single experiment must not be relied on, the it 
suits being sometimes negative for a time, though afterwards concla^iTe. 
When blood-corpuscles are met with they usually diminish gradually in 
number, and sometimes disappear. In other cases they are never alto- 
gether absent, and the effect of exercise is to increase the number of epi- 
thelial cells without greatly affecting the blood-corpuscles. 

When a calculus has been lodged for a length of time in the pelTu- 
there is often little or no blood, and the epithelium is replaced by aeon- 
Btant, but not considerable, discharge of pus-corpuscles. These casa 
often require watching for some time; all the urine passed should be sub- 
mitted to the medical attendant, and most commonly there will eventuolij 
be detected small scales, detached from the exterior of the calcQlos^ 
which, by their crystalline appearance under the microscope and be- 
havior with reagents, will afford some clue as to the character of the 
stone. 

A stage in the early history of calculus requires special mention- 
that is, the passage of the stone along the ureter. This generally occa- 
sions some pain, but not always of a severe character. When, howerer, 
the stone is so large as to traverse the canal with diflSculty, the suffering 
occasioned is most acute. There is great pain in the region of the kid- 
ney on one side, never altogether absent, but coming on m paroxysms. 
It shoots upwards and forwards, but more especially downwards, along 
the course of the ureter and down the groin to the testicle of that side. 
The testicle, also, is retracted. More or less local tenderness accom- 
panies the pain, and usually there is violent sympathetic vomiting. The 
treatment will consist of diluents, baths, opium, or subcutaneous injec- 
tions of morphia, or the inhalation of chloroform so as to produce par- 
tial anaesthesia. The occurrence of such an attack, more or less acute, 
will be an important fact in the history of a case in which stone is sus- 
pected to exist. 

When positive evidence of the presence of a calculus is obtained, no 
time should be lost in endeavoring to brin^ it away. This brin^ us to 
the third point of preventive treatment. Fluids should be taken in verj 
large quantities, either distilled water or rain-water, weak linseed or dan- 
delion-tea; or, if the stone is uric acid, weak solutions of acetate or citrate 
of potash. The use of the more stimulant diuretics, such as juniper, 
tnrpentine, etc., is not unattended with danger, and should be avoided. 
While these diluents are being given, the urine should be retained as 
long as possible, so that the bladder, the ureters, and their renal expan- 
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sions may be distended. At the same time warm baths should be taken, 
with the view of inducing a general relaxation of the muscular struc- 
tures, and the dislodgment of the stone may be favored by movement, 
walking, riding, etc. 

Should there be any reason to suspect constriction of any portion of 
the urethra, a full-sized instrument should be passed, and if any stric- 
ture IS detected it would be best treated, if possible, by rapid dilatation. 

When from the symptoms detailed, there is reason to believe that a 
concretion has traversed the ureter from the kidney to the bladder, the 
patient should be directed to watch closely all the urine excreted. After 
the calculus has reached the bladder, there may be a complete cessation 
of all the acute symptoms, until the stone has reached a certain size, 
when the symptoms characteristic of vesical calculus will show them- 
selves. In other cases the distressing symptoms will be present from the 
first. 

If, after the lapse of a few days, no calculus has been passed, no fur- 
ther time should be lost in bringing it away. This may be sometimes 
accomplished by washing out the bladder by means of an aspirator and 
a full-sized injecting catheter. If, however, the concretion is too large ' 
to pass through the tube, it should be broken up by msans of the litho- 
trite. After this has been accomplished, the aspirator and evacuating 
tube may be employed to remove ail fragments from the bladder. 
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CHAPTEB XXIX. 

ACT7TB AKD CnBONIC INFLAMXATIOK OF THB PBOSTATB OLAVD. 

The prostate gland is subject to inflammation which may be either 
acnte or chronic; the affection in either case being generally associated 
withy and dependent upon, a similar condition of the urethra or bladder. 

€k)norrh(Bal inflammation is the most frequent cause of acnte prosta- 
titis , another, but less common cause, is severe stricture of the urethnL 
In this latter case the obstacles presented to the fr^ flow of urine pro- 
duce inflammation of the parts posterior to the stricture, in a d^ree 
corresponding to the degree and extent of the constriction. The proe- 
tate may also become inflamed during the course of cystitis, and as the 
result of the presence of a calculus in the bladder and of the lodgment 
of calculi in the prostatic urethra. Other local causes, such as mechani- 
cal violence of various forms — 0.^. rough catheterization, the use of 
strong injections, and the application of caustics — may give rise to in- 
flammation of the prostate. 

There are other more or less indirect causes of prostatitis. Some amount 
of inflammation of the ^land may be set up in gouty and rheumatic sub- 
jects by exposure to cold and damp, as by sitting on moist ground. The 
influence of horse-exercise, to which an attack of prostatitis has some- 
times been attributed, may be doubted, and the same may be said with 
regard to sedentary habits. Inordinate sexual intercourse, especially 
when urethritis exists, may be an occasional cause of the affection, and, 
under similar circumstances, too nutritious or highly-seasoned viands, 
and the excessive use of vinous and spirituous liquors, may be credited 
with setting up prostatic inflammation. Prostatitis has sometimes been 
attributed to the use of purgatives and of certain medicines, such as co- 
paiba or cubebs, which have a specific action on the urethral mucous 
membrane. The evidence, however, of such a causation is at least doubt- 
ful. An overdose of cantharides may, however, produce cystitis, and in 
such a case the inflammation may easily extend to the prostate. 

The incipient symptoms of acute prostatitis are a feeling of weight 
and uneasiness in the perineum, soon followed by an increased desire to 
expel the urine, while at the same time the patient is unable to satisfy 
the calls in a complete manner. These symptoms soon become more 
acute. The pain in the perineum increases and extends in various direc- 
tionp, shooting down the thighs, to the lumbar region, or often extending 
towards the anus or along the urethra. The pain is particularly in- 
creased by pressure on the perineum. 

There' is frequent micturition and scalding in making water, aiul the 
pain is increased as the bladder contracts toexj)el the last drops of uriue. 
Evacuations from the bowels also cause great uneasiness, and there often 
remains a sensation as if the rectum was not completelv emptied, giving 
rise to distressing tenesmus. If the finger be introduced into the rectum, 
the gut is felt to be hot, and the prostate seems a smooth, round, and 
hard body, projecting downward on the bowel, and exceedingly i)ainful 
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to the patient under pressure of the finger. All the symptoms are aggra- 
vated by movement. 

The inflammatory action, if not checked, shortly extends to the neck 
of the bladder and not nnfreqnently to its whole inner lining — ^total re- 
tention of urine frequently succeeds; intense febrile symptoms supervene, 
accompanied with delirium; and in this stage the patient may die if the 
bladder be not relieved, and the inflammation not subdued. 

If a catheter or sound be introduced into the bladder, it passes with- 
out any difficulty or causing uneasiness as far as the membranous part 
of tho urethra, but its passa^ through the prostatic portion is attended 
with most acute pain, and gives rise to severe spasmodic contraction. 

If the inflammation has continued for seven or eight days, and rigors 
then occur, with increase of febrile symptoms, quickened pulse, hot skin, 
furred tongue, etc., as well as with greater sense of fulness and tension 
in tho perineum, more frequent calls for, and greater difiSculty of, mic- 
turating, it is most likely tnat suppuration is taking place. Complete 
retention of urine is now likely to occur. If at this period we examine 
the prostate through the rectum, we shall no longer find it hard and re- 
sisting, but, on tho contrary, it will be found to resemble the bladder, so 
that inexperienced persons would most likely be led into error; the 
examination per rectum, as well as the discharge of feces, causes great 
pain; and there is constant tenesmus, with a burning sensation in the 
part 

The fibrous investment of the prostate, softened by inflammation and 
distended by pus, bursts, and allows the escape of a creamy and sanguin- 
eous matter into the urethra, the rectum, or the bladder; then the tumor 
diminislies, the urethra becomes free, the urine flows in a large stream, 
and, as the bladder empties itself, the patient feels his sufferings decrease. 
If, as commonly happens, the abscesses make their way into the urethra, 
they may involve and obliterate the openings of the ejaculatory ducts. 
In very rare cases tho abscess has burst into tho peritoneal cavity at the 
posterior part of the prostate, and thus caused fatal inflammation. The 
occurrence is marked by acute pain in tho pelvic region, small pulse, 
rigors, and rapid prostration of strength. 

If the abscess opens into the urethra, a very copious purulent dis- 
charge instantly manifests itself from this passage; tne urinary discharge 
is accompanied, but more frequently preceded or followed, by the evacu- 
ation of a large quantity of purulent matter. After the last drops of 
urine are voided there is a stinging pain, which lasts for a few minutes 
or for a much longer period, accordinj^ to circumstances. There is iu 
some cases more or less blood mixed with the discharge, and sometimes 
considerable haemorrhage takes place. There is also pain in the glans 
penis, as if a burning coal were applied to it. 

Authors relate cases in which a single abscess in the prostate con- 
tained half an ounce or more of pus — such a case is mentioned by Petit; 
but more commonly tho abscesses are of smaller size, and so numerous 
that after death the prostate presents a sieve-like appearance from their 
number and minuteness. When the abscess is of long standing, the pus 
is contained in smooth, organized cysts, and is extremely fetid. In other 
cases tho fluid is of a light straw-color, and of a cream-like consistence; 
with it is mixed some of the debris of the gland, and oocasionallv blood. 
The surrounding textures are softened, infiltrated by serum, and of red- 
dish hue. They may be almost disorganised, and converted into a sub* 
ftanoe not unliKe wet tow. 
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When, through active and appropriate treatment, acute mSanunation 
of the prostate terminates in resolution, all the eymptoms above indicated 
diminish; at the same time the llq^uld secreted by the follicles of the 
gland aiigmenta in ((uantity, and, mixing with the urine in the form of 
a whitish or gruyish viscid matter, settles at the bottom of the TeGacl 
without adhering to its sides, having very much the appearancfl of 
imperfectly elaborated pua. This matter diminishes in ita turn, and 
finally disappears as the affected pai'ta return to their natural condilioo. 

Chronic inflammation sometimes remains as the result of tlie acute 
form, or the process may be slow and gradual from the commencement, 
and may be due to exposure to cold or damp, mechanical injury, or veue- 
real excesses. The chief symptoms are: irritability of bladder, evinced 
by frequency of micturition, the act being accompanied and followed bv 
increase of pain, a sense of weight and uneasiness in the perineum an^ 
rectum, loss of power in propetliDg the urine, which remains cloudy and 
sometimes contains a little blood, and usually a gleety discharge from the 
urethra. All these sjmptomsaie aggravated by exercise, and they closely 
simulate those of calculus. 

Suppuration sometimes takes place in the connective tissue external 
to the prostate gland. The symptoms are the same as those of prostatic 
abscess, but are less defined, and the pus is more apt to make its way 
towards the iscbio-reetal fossa. An aoscess of this klud may co-exist 
with suppuration in the substance of the gland. 

Acute, prostatitis demands the employment of the most active anti- 
phlogistic treatment. 

If the attack is severe, blood may bo taken by cupping from tho loins 
or perineum. Leeches, moreover, may be applied above the jiuImjh, par- 
ticularly when pain is experienced there, or to the perineum. The 
French practitioners recommend the application of leeches ou the rectal 
mrface of the prostate by means of a si>eculum introduced into the anus. 

After depletion, a warm hip bath, followed by hot fomentations to the 
hypogastrium and perineum, will aid in relieving the painful symptoms. 
The bowels should be kept open by means of saline purgatives. To 
subdue the pain and irritability of the bladder, morjjhia may he given 
internally or administered in the form of a suppository, At tbe eamo 
time, the acidity of tho urine should be diminished by scruple dosea of 
the citrate of potash every few hours. Tho patient must bo Kept in bed, 
and the diet must be strictly confined to articles of a bland, non-stimn- 
lating character. The hot hip-bath may be repeated once or twice daily. 
Should retention of urine supervene, and not yield to the hot bath or a 
dose of morphia, a gum-elastic catheter, warmed and well-oiled, should 
be passed into the bladder and the urine withdrawn. It better not to 
allow the catheter to remain in the bladder. When all active symptoms 
have subsided, and the patient is able to leave his room, he siiould be 
directed to abstain for some time from beer, coffee, and spirits, and to 
avoid, as much as possible, exposure to cold or damp, or any sudden change 
of temperature. 

If an abscess forms, it is desirable that the matter should find ita way 
neither into the rectum, nor behind the bladder, but sJiould pass either 
into the arefhra or to the surface, in order that it may he freely tau' 
readily discharged. Should it pass into the rectum, a troublesome bstr*' 
nay result, and should suppuration invade the cellular tissue bctwe 
the bladder and rectum, it may give rise to a fatal pysemia or peritoi 
tis. We must therefore not hesitate, when fluctuation can be fell in ' 
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swelling in the rectum or perinenniy to open the abscess by puncture in 
the former position, and by free incision should the matter be finding its 
way towards the surface of the perineum. 

Should the disease have anticipated the operator, and the abscess have 
opened in the perineum or into the rectum, nothing can be done beyond 
maintaining the general health. A fistulous opening may remain for 
some little time, but usually closes spontaneously. Should the abscess 
have burst into the urethm, or at the neck of the bladder, little is 
required in the way of treatment. Most commonly the matter gradually 
diminishes in quantity, and eventually ceases. In other instimces, the 
discharge disappears for a time, and then shows itself afresh, and this 
may occur several times before the patient completely recovers. 

In these cases, ulceration of the surface of that portion of the pro- 
state which projects into the bladder sometimes occurs. In this state, as 
even in that of mere enlargement, the gland is liable to bleed. This 
symptom U3ually subsides spontaneously; while it lasts the patient should 
be kept entirely in the recumbent position. 

When the inflammation assumes the chronic form, counter-irritation 
to the perineum is the most effectual method of treatment. This may 
be accomplished by applying the liquor epispasticus of the pharmacopoeia 
to a small spot on each side of the raph^. Small doses of iodide of 
potassium may also be given, and the bowels should be kept open by 
means of saline purgatives, with the view of preventing congestion of the 

Edvic veins. The patient's general health should also be attended to. 
, as is usually the case, there be indications of debility, tonics, such as 
quinine and iron, with full diet and change of air, will materially aid in 
expediting his recovery. All sources of excitement, and exposure to cold 
or damp, must, of course, be carefully avoided. 

Abscesses in the neighborhood of the prostate require the same treat- 
ment as those which occur in the gland itself. As soon as there are any 
symptoms of matter forming in the perineum, a free incision should hb 
mode. It should be rcmemoered that collections of pus, of this kind, 
may give rise to retention of urine, which will be relieved by free inci- 
sions. 
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CHAPTER XXX. 

CBBDHIG EKLARGEUENT OF THE rUOSTATB GLAND. 

The most common affection of the prostate is chronic hypertrophy, 
which may involve the whole, of only part of the organ, producing 
changes in the ueck of the biaddei', and in the urethra, which interfere 
with the jTOwer of the patient to expel the urine. This change was for- 
merly considered to ensae from chronic in flam mat ion, tho opinion being 
that frcqiiGUtly an attack of acute inflammation, partially subdued, ana 
not totally extinguished by treatment, led to a Btate of engorjgement, 
whicii cither spontaneously, or through some accidental excitement, 
rcaumed that action known, in its abated form, as chronic inflammation. 

However, if we carefully examine the enlarged gland, we fail to detect 
any of those changes commonly recognized as inflammatory, such aa the 
eBusion and organization of lymph, by which the component parts become 
glued together and rendered indiatinot from one another. There is also, 
as a general rule, an absence of any history of an acuto attack. 

Althongh the change which has taken place in the eubstance of the 
gland resembles the mere effect of increased nutrition more than any 
Other, yet the gland often proaenta appearances which cannot be referred 
to simple hypertrophy. 

The prostate gland ia composed of plain muscular tissue, fibrous tis- 
sue, and glandular substance proper, the muscular element being the 
most abundant of tho three constitnents. The hypertrophy may consist 
in on enlargement of tho whole gland — that is, of both lateral lobes and 
of the median portion. This is the most common form of hypertrophy. 



Less frequently, the enlargement mainly affeCts the median portion of 
tho gland, or, while all portions are enlarged, the right or left lobe is 
found to predominate. It very rarely happens that the lateral lobca alone 



e aiTcctcd, the median portion remaining unaltered. 
In addition to the enlargement due to hypertrophy of its clomeuU, 
the size of tho prostate is often increased by the development of one or 
more circumscribed tumors, which are either imbedded in the interii 
of the Bubstanco of tho gland, or project from it in various directioi 
The^e tumors are Inclosed in capsules of connective tissue. On sectit 
they are found to be composed of muscular, fibrous, and glandular el , 
ments in varying proportions; their structure, therefore, closely rcsemblei 
that of the gland itself. Uokitunsky first pointed out that these tumora, 
though often bo closely invested and isolated by connective tissuo that 
they can bo enucleated, are composed of elements precisely similar to 
those of tho gland with which they are connected. Tliis obBcrvation haa 
been confirmed by Sir James Paget,' who compai-es the manner in whioh 
these tumors lio imbedded in the enlarged prostate to that in which i 
mary glandular tumors Bomctiraca lio isolated in a generally enli ^ 
breast. Billroth, however, etatea that tlio BO-calloJ Iiypcrtrojjhy of ll 
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prostrate is neTcr connected with the formntion of now gliind -tissue, but 
only with dilatation of tho iicini and epithelial hvpcrpluaio — "Iho so 
frequently observed enlargement of these glands depends essentially upon 
diSu^d or nudubir formation of Biyoraa/' ' Dr. Gross, lUso, is of thja 
opinion,' The growths in cjneetion closely resomblo the fibroid tumors 
of tho utorus, and tho resemblance is a point of considei'uble interest, 
inasmuch as the homologieal relations between tho prostato (or. strictly 
s[waking, the vcsiculii prostatica) and tlio uterus are e-ttiemely close. 
Sir James Piiget points out that the mlations of these new-furmod jior- 
tions of prostate gland are very intimate ti> tumors, and also to genenil 
hypertrophy of glands. These tumors aro rarely found in the upjMir part 
or the prostate; their most common eeat is the tliicker part of the biv^e 
of tho gland at tho neck of tho bladder, behind the urethra, the orifice 
of whitli they seriously obstruct. 

The changes in the form and size of tho gland vary considerably in 
different cases. In some, it is only slightly enlarged, in others it may 
attain the eIeo of a man's fist. Bartholin relates a case in which the 
gland is eaid to have ecjualled in size a man's head; but this statement is 
probably loose and exaggerated. Mr. Ciidge,' however, has met with an 
instance in which the prostate weighed twenty ounces, and moasiiml five 
inches in length, four inches in width, and three and a half in depth. 

In a great many cases the gland is indurated as well as hypertruphicd: 
and hence the error into which the older surgeons eo fi-enucntly fell of 
believing that tho prostjitc is often theseat of schirrhous disease. When 
tho induration is partial, it depends upon tho presence of fibrous tnmors. 
Ou tho other band, although an increase of density may bo considered iia 
tho ordinary condition of an hypertrophied prostate, the latter may be 
softer than usual when the ducts are dilated and filled with secretiun, 
and tho veins more developed than in the healthy state. The tibmua 
capsule of the gland is often thickened, but in many coses it hits been 
found reduced to a mere film from escessivc development of the sub- 
jacent parts. 

Enlargement of the prostate influences very materially the length, 
diameter, and direction of tho canal of the nrcthra. The increase is 
chiefly in the long axis of tho organ, so that the lateral lobes become 
oval and elongated, and larger in tho middle than at tho extivmiiies. 
They may project inwards to such a degree as to touch one another, but 
moro commonly there is a median groove or gutter left between them. 
Tho normal length of tho prostatic urethra is about an inch und a quar- 
ter, but, in cases of hypertrophy, this measurement is sometimes moix) 
than doubled. When the enlargement affects the glandular substance iu 
its entire circumference, the antero-posterior diameter of Ihe ui-ethra 
becomes increased, and the lateral or transverse diameter greallv dimin- 
ished, so that the canal is reduced to a mere longitudinal slit; if ono 
lobe is moro enlarged than the other, the urethra deviates to the opjwsilo 
side. This lateral bend or obliquity in the passage will increaec Iho ditli- 
culty in passing the urine and introducing tho calheter. In sumo cases 
the prostatic portion of the urethra has been found dilated intoakiud of 
sinus, capable of containing some ounces of urine. 

Sir Everard Homo observed that tho left lobe of tho gland increases 

' Billroth, Surgical Pathology and Therapeutics, New Syd. Boo. Traoslation, 
ToL ii., p. 437. 

' Qroas. DisfBsns of the Urinary OrinmB. p. 806. 
' Trans, Path. Soc . vol. xviii,, p. 1S3. 
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more rapidly and to a greater extent than the right oner; and hence that 
the urethra will commonly be found to deyiate to the right side. Sub- 
sequent experience, howeyer, enabled him to modify this opinion. Mr. 
Coulson noticed that the right lobe was usuaUy more affected than the 
lefty and it is probable that the greater preyalence of the enlargement on 
the left side, noticed by Sir K Home, was accidentaL 

When the enlargement is irregular, and confined to certain portions 
which project above the surface of the gland, the latter will present a 
rough, knobbed appearance. These irregular masses may be aeyeloped 
towards the bladder or press backwards on the rectum; and when the 
base by which they are attached to the body of the gland is at all narrow 
they have often been mistaken for fibrous tumors. 

Enlargement, howeyer, of the middle lobe is most important from the 
impediment which it offers to the discharge of urine. Commencing in 
the form of a nipple, under the mucous membrane, which is pushed be- 
fore it so as to be put on the stretch, it encroaches upon the vesical cavity 
in the direction backwards from the yerumontanum. In its further in- 
crease, observes Sir E. Home, it loses the nipple-like appearance, becom- 
ing broader from side to side, and forms a traverse fold by pushing for- 
ward the membrane connecting it to the lateral lobes, which also become 
proportionately extended. 

It presents, says Bokitansky, the appearance of a rounded tumor, 
of the size of a bean or hazel nut, which projects into the neck of the 
bladder; it may increase to the size of a walnut, hen's or duck's eggy or 
more; and then protrude into the cavity of the bladder in the shape of 
a smooth or rough, nodulated, slightly lobular, rounded or cordiform, 
pyramidal, or cylindrical tumor. 

Enlargement of the middle lobe may produce an apparent splitting 
of the urethra at the neck of the bladder, or the neck of the organ muv 
be compressed and narrowed. When carried to any great degree it gives 
rise to many important changes in the condition of the urethra and blaii- 
der. It elongates the prostatic portion of the urethra, and sometimes in 
such a manner that the surgeon has been unable to pass an ordinary 
sound through the neck of the bladder. • It throws up this latter part 
towards the pubes, producing a considerable curvature of the urethra, 
with the convexity of the curve towards the rectum. It increases the 
depth of the perineum, and presents an obstacle to the performance of 
lithotomy ; it deepens the floor of the bladder, so that a pouch is formed, 
in which a calculus may lodge. 

But the great inconvenience arising from hypertrophy of the middle 
lobe is the impediment which it offers to the due evacuation of the blad- 
der. 

As the tumor and the transverse fold already noticed are situated 
immediately behind the internal orifice of the urethra, they are pushed 
before the urine in every attempt that is made to void it, acting like a 
valve and closing the opening till the cavity of the bladder is very much 
distended ; then the anterior part of the bladder being pushed forward, 
and the tumor drawn back, in consequence of the posterior part of the 
bladder being put on the stretch, the valve is opened, so that a certain 
quantity of water is allowed to escape, but the bladder is not completely 
emptied. A very small enlargement, however, of the middle lobe, pro- 
jecting into the bladder, with the transverse membranous fold connecting 
it to the lateral lobes, is sufficient to produce a complete retention of 
urine. 
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The prostatio doots may be ho enlai^ed as to contain a considerable 
quantity of floid, and to present upon post-mortem examination soTeral 




Fid. 21.— Enlargement of the latend lobee with Incipient Increase in dze of 
middle lobe—a bar or ridge is formed at the neck of the Uadder, through which 
a false passage has been made. 




Fto. S3. — Enlargement of middle lobo> 



floctiutiiiK prominences. Hr. Conlson recorded a case of an old man 
who died from retention of arine, in which, apon examining the bladder 
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^^ concretion descend from the kidney, the prostatic enlargement will in all 

* probability prevent its escape by the urethra. 

'^ The irritation reflected from the hypertrophled prostate is apt to pro- 

I duce vascular excitement in the vesiculss seminales, the walls of which 
become thickened and blended with the surrounding parts. Hence 
patients are sometimes troubled with nocturnal emissions, from which 
even the aged are not always free. 

The testicles seldom suffer in these affections, although hydrocele has 
occasionally been noticed in patients the subjects of prostatic disease. 

A variety of causes have been assigned for hypertrophy of the pros- 
tate—excessive venery, strictures of the urethra, riding on horseback, 
gonorrhoea, irritation from vesical calculi, etc. Oonornioea is a disease 
common among the young, but uncommon in those of advanced years, 
in whom alone enlargement of the prostate is met with. The chronic 
prostatis, which is an occasional result of gonorrhoeal inflammation, is in 
no way connected with the affection under consideration. Strictures of 
the urethra are usually classed amon^ the exciting causes of this affec- 
tion. Sir Everard Home entertained this opinion, but, in his account 
of the cases which came under his observation, he has not confirmed his 
statement. Civiale, on the other hand, declares that the prostate is 
usually healthy in persons affected with permanent stricture; and Mercier 
thinks that, so far from being a cause of hypertrophy of the organ, stric- 
ture of the urethra is calculated to produce atrophy. 

In the opinion of some surgeons, hypertrophy of the prostate ^land is 
connected with the declension of the generative powers which takes 
place after a certain period of life. Facts, however, do not support the 
theory, that in a state of perfect health the prostate gland becomes 
enlarged with advancing years. On the contrary, it would seem that if 
no morbid change is going on, the prostate, like other parts of the body, 
decreases in size. That the affection occurs chiefly amongst persons 
beyond fifty years of age is undoubted; but the cause of this tendency 
has not yet been clearly ascertained. 

Sir Henry Thompson's* researches show that prostatic hypertrophy is 
by no means a necessary concomitant of old age, and that the occurrence 
is not normal but exceptional. The conclusions at which he aiTives, 
after dissecting 164 prostates from individuals of 60 years of age and up- 
wards, are, that white hypertrophy exists in about 34 percent., it pro- 
duces marked symptoms m about 15 per cent, of men at and above 60 
years of age. He has never seen or heard of a true example of the affec- 
tion before the age of 64 years. 

The symptoms of incipient enlargement of the prostate gland are 
vague, and easily passed over by the patient. At first, he experiences 
some uneasiness and occasional pain, though of a slight kina, in the 
region of the bladder. The uneasiness is dull, and the pain, when 
Oi^^avated by any excess, may extend along the urethra ana down the 
thighs, or to the back; but it is seldom so acute as to excite much atten- 
tion. Up to this point the irritation may be considered as confined to 
the gland itself. As this enlarges, the irritation quickly extends to the 
bladder, the neck of which begins to resent the encroachment made on 
it by the gradually augmenting prostate. The patient is now sensible 
that his calls to make water are more frequent, and he perceives that 
some time elapses before the urine appears, and that the stream is slower 
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Owin^ to tho prostate being intimately connected with the neck of 
the bladder, every increase in the size of the former must affect the 
latter, caasing some alteration in the exercise of its functions. The loss 
of power to empty the bladder is apparently the first effect thus pro- 
duced, and its consequences are very serious. Sometimes these symptoms 
occur suddenly. The patient awakes with a strong desire to void urine; 
he finds that he can scarcely pass any, and, on inquiry, it is discovered 
that exposure to cold or wet, or irregularity in diet or exercise, had pre-^ 
yiously occurred. 

As the complaint progresses, the imperfect eyacuation of the bladder 
causes the organ to become more and more distended; some of the surplus 
urine dribbles away, or is passed by the efforts of the patient, but a grad- 
ually increasing quantity always remains behind. Under these circum- 
stances, the bl^aer forms a prominent tumor in the hypogastric region, 
where it can be detected on percussion. The changes which the urine 
undergoes are due to the chronic cystitis, and the conversion of tho urea 
into carbonate of ammonia. The precipitation of the earthy phosphates is 
a necessary conseouence of the ammoniacal condition, and the growth of 
calculus is favored by the presence of the deposit and the abundant secre- 
tion of viscid, tenacious mucus, which serves to bind the particles to- 
gether. The mischief does not remain confined to the bladder; pyelitis 
may occur from extension of the inflammation, and the backward pres- 
sure of the urine tends to produce dilatation and sacculation of the kid- 
neys. 

As the symptoms of hypertrophy of the prostate chiefly depend on 
mechanical obstruction to the discharge oi urine, it becomes neces- 
sary to distinguish them from those of other diseases in which obstruc- 
tion may exist. These are stricture, urinary calculi, and tumors about 
the neck of the bladder. 

The diagnostic signs of tumors have been described in another chap- 
ter. The obstacle arising from enlargement of the prostate has been 
frequently confounded with the impediment produced by organic stric- 
ture, and the numerous preparations contained in our museums show the 
unfortunate result of such a mistake. 

It should be remembered that stricture generally occurs at an earlier 
period of life than hypertrophy of the prostate. The seat of the obstacle 
18 often much nearer the external orifice of the urethra. When it occurs 
further back, the impediment to the discharge of urine being nearly the 
same in both cases, may lead to some obscurity, but a careful examina- 
tion with the sound and through the rectum, will enable us to detect 
enlargement of the prostate in one case, and absence of it in the other. 

Cai'cful observation of the manner in which the urine flows will also 
aid the diagnosis. In prostatic hypertrophy, the stream is much dimin- 
ished in force, but not materially altered in volume, and the flow is 
scarcely, if at all increased by the efforts of the patient. In cases of 
stricture, on the other hand, the stream is always smaller than natural, 
but the patient can, when he chooses, propel it with increased force. 

Hypertrophy of the prostate produces symptoms which may by possi- 
bility be mistaken for those of stone in the bladder. In the latter affec- 
tion, however, the flow of urine is suddenly stopped at any period by the 
calculus falling across the orifice of the urethra; while in the former, 
the stream of urine having once commenced to flow, continues until the 
evacuating effort ceases. A^ain, the pain and uneasiness about the neck 
of the bladder, in cases of enlarged prostate, are not aggravated wheatk^^ 
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nrino lins been drawn ofT by the cutheter, whereas in stone, tlicse STOiii 
tODia aro usuiilly more Bcvcre. 

Obaervatioii of the effect of exercise npon the Bymptoma also aids in 
distinguishing tlie two cotnplainte; in coses of calculus all the symptoms 
are increased, and hseniatuna not nnfreijuently occurs as a result of exei 
cisc. Another distingnishmg characteriEtic is the fact that, in casea ^ 
prostatic hypertrophy, the calls to pass urine are especially frequent dni 
ing the niglit, whereas irritability of the bladder, due to calculus, ] 
alvvajs less marked when the patient la at rest. When the two »Be' 
tions co-exist, the subjective symptoma of calculus are less severe thi 
QBua), owing to the fact that the concretion remains in the depresa,, 
and less sensitive portion of the bladder, beliind the enlarged prostattj 
and docs not occlude the internal meatus. In a patient with cnlargec 
prostate, the occurrence of lifematnria after exercise strongly suggests 
that a calculus complicates his other troubles. 

It lias been stated hy some writers that the feces are often flattened 
when the prostate is sufficiently enlarged to press upon the rectum; the 
same appearance, however, may be ot^rved when tnc canal of the gut 
is from any cause contracted. The shape which the feces assume is also 
materially modified by the condition of the sphincter ani. But no satis- 
fiwtory opinion or correct diagnosis can be formed without careful 
examination of the prostate per a«Hm; and the enlarged gland here liee 
BO completely within the reach of the finger, that its size, form, and den- 
sity can be sufficiently estimated in the greater number of cases. For 
tins purpose, the patient may be placed on his back with the thighs bent 
and widely separated, or he may support himself upon lua knees and elbows. 
The bowel having been previously emptied hy an enema, the surgeon 
introduces the index finger, well oiled, and runs it upwards along the 
mesian line, and then directs it from side to side. A space meaeunnK 
about three inches longitudinally may thus be accurately examined, and 
enlargement of the prostate always detected. It is also requisite 1 
employ the long catheter, that deviatlona in the course of the ureth] 
or changes about the neck of the bladder may be detected. 

It is at all times a diflicult task to attempt the removal of changi 
which occur in advanced life, and it must be confessed that we | 
no certain means of diminishing the size of the hypertrophied prosta 
The morbid change, once established, goes on until it interferes, mora^ 
loss, with the expulsion of the nrine, when surgical interferenuo bocom 
indispensably necessary. Still, these ultimate stages may he retardec . 
and nrgent symptoms may be so far prevented, that the patient may pass 
the remainder of his days in comparative comfort under suitable treat- 
ment, lie can, by degrees, learn what habits to pursue, what diet to 
adopt, and may acquire practical experience in the selection of suitable 
meuicines to act upon the alimentary canal. He should repose as 
much as convenient in the horizontal posture, avoid taking exercise 
upon horseback; ho should prefer carriage conveyance, and liis walks 
upon toot should not be of a length to excite fatigue. Tho food should 
he simple, plain, and nutritious, Wine, brandy, and other atimulanta 
should be avoided. The bowels should be relieved of all accumulation, 
not by drastic purgatives, such as aloes or colocynth, but by ihe confec- 
tion of senna, castor oil, bitartrate of potash, or sulphur. An occasional 
dose of blue pill, or of calomel, may be administered with advantage. 
Euemata are, in most cases, especially useful. There seems to be no good 
reason for disturbing the whole lengtn of tho alimentary canal by par) 
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tive medicines administered by the mouth, when the end to be desired 
can be obtained by injecting a pint of warm water or thin gruel, with 
salt, into the reetum. 

A variety of remedies have been employed with the view of diminish- 
ing the hypertrophy, or of preventing further enlargement. Local 
depletion, counter-irritation, iodine, mercurv, hemlock, and hydrochlor- 
ate of ammonia, have all been tried, but witnout any good results. It is 
' true that cures have from time to time been reported, but with regard to 
these cases, it seems certain that the enlargement was due to chronic 
inflammation or congestion. Iodine was very warmly recommended 
some years ago by Mr. Stafford. He administered it internally and in 
the form of suppositories, and also applied a weak ointment of iodide of 
potassium to the urethral surface of the prostate. He asserted that this 
treatment proved very successful, not only in some cases where the 
enlargement was of inflammatory origin, but also in others of well-marked 
senile hypertrophy. In the hands of several other surgeons, however, 
Mr. Stafford's method of treatment has not been attended with success. 
Becently, Professor Heine,' of Innsbruck, has treated several cases of 
hypertrophied prostate by injecting solutions of iodine and iodide of 
potassium into the ^land itself. Considerable relief to all symptoms is 
reported to have followed in four cases. Two patients died; in one of* 
these an ulcer was found between the rectum and prostate, in the other,, 
the fatal result was in no way due to the operation. 

In the treatment of hypertrophy of the prostate, the main indicationt 
to be fulfilled is the prevention of accumulation of urine. An exami- 
nation of the bladder will show that more or less urine always remains 
behind, notwithstanding the patient's repeated and violent efforts at mic- 
turition, and this residual urine, by its aecomposition, leads to cystiitis,. 
whilst its constantly increasing ouantity dilates the bladder and gradually' 
abolishes its expulsive power. The bladder must, therefore, be emptieal 
by means of the catheter, which should be introduced at stated intervals, 
or as often as the exigencies of the case require. A full-sized gum-elastic 
catheter, used without the stylet, or a French catheter *^ H boule," is the 
best form of instrument for the majority of such cases, and the patient 
can generally be taught to pass it for himself. When a silver catheter is 
necessary, one with a long shaft and large curve should be selected, in 
order that it may pass the more readily over the obstruction at the neck 
of the bladder. An over-curved gum-elastic instrument, prepaj^ as 
described at page 22, will also be found useful. A straight, flexible 
catheter, with a short, abrupt curve, '^cathetdre & coude,'^ is another 
very convenient form of instrument. 

A winding passage is sometimes formed through the prostate by 
alterations in the slmpe of its canal, the channel &in&: thrown to one 
side, frequently to the right — a circumstance to be recollected on passins; 
the catheter when obstruction is felt at the neck of the bladder. It 
obviously is one of the cases in which an elastic catheter will sometimes 
pass easily without a stylet, though with difficulty, or iiiot at all, when 
the stylet is retained. 

For difficult cases, various forms of instruments and methods of using 
them have been suggested. The late Mr. Hey, of Leeds, pointed out a 
plan which has occasionally succeeded. The elastic catheter, mounted 
on its stylet, is to be passed as far as it will go without difficulty ; then 

1 Langenbeck*s Archiv, bd. xv., s. 88, and bd. xviLY.ft. Tfii. 
24 
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the stylet is to be partiallj withdraim, b numoeuTre iduch tOts up tin 
end of the catheter, and mar enable it to pass orar the enlai^ged portioo 
I ^ the gland. The vnlcaDized india-rubber catheter has the adTkBt^v 
I of softuesa and pliancy, and, if allowed to remain in thebUdder, ttouues 
^ lese irritation than other instraments. When the parts ate Tery initable. 
Dr. Gideon tfautell haa suggested that the catheter eboald be smcued 
with an ointment containing five grains of acetate of morphia to the 
ounce; ho has related an interesting case of a large and inflamed proatate 
in which thia application was of great Berrice, 

The question may arise as to whether frequent introdnctions of the 
catheter are more desirable than allowing it to lemain, and, aa a general 
role, it maybe stated that the best plan is to withdraw the catheter after 
each emptying of the bladder. If, however, retention has occoned sad 
much difficulty has been experienced in introducing the catheter, the 
latter may be' allowed to remain, and, under such circumstances, an 
elastic instrument or the vnlcanized india-mbber one should be eelet^ed. 
The catheter may be kept in its place by fastening a piece of twine to iti 
neck, and attaching the ends of the thread tu the penia bvineasaof 
adhesive plaster. By removal of the plug, the urine can be allowed to 
flow ihrongh the catheter at certain intervals, 

W lien the catheter ia introduced for tiie relief of retention the paticst 
should invariably be in the recumbent position. The bladder may eon- 
t^n several pints of urine, and the rapid withdrawal of bo larze a qua- 
tity when the patient ia erect may give rise to fatal syncope. Sir Henij 
Tliompson ' refers to a ca$e of the Kind in which six pints of nrine were 
withdnLwn from the bladderof anold man, standing erect agaiort a wiQ; 
bital syncope took place immediately the urine ceased to flow. AnoClwr 
precaution to be a^fopted is not to withdraw alt the urine on first oom- 
mencing the use of the catheter for patients with enlarged prostata. In 
these cases the bladder has been for some time accustomed always to «m- 
tain more or less urine, and if cumpletely emptied by arlihcinl 'tnrans, a 
condition of excessive irritability is very apt to be induced. A few onsccs 
of nrine should therefore always be left in the bladder, and thia qnaatity 
may be reduced bv degrees until IJnallv all the urine is withdrawn. In 
this way the bladder becomes gradually accustomed to the state of eoa- 
tmculity. 

Uiemorrhage from the prostate, whether arising from ulcerstioo, from 
the accidental rupture of vessels, or from injury by the catheter, may be 
treated by opium and gallic acid, or the acetate of lead with opium , in 
dt>scs of from one to two grains of the former to one of the latter, every 
ax hours, or by the infusion of rosea with sulphnrio acid and alum. In 
plethoric patients, or those Eubject to active fasmorrhaee, such remedies 
should be preceded by local bleeding, injections of cold or iced water, 
etc. The catheter should, if possible, be avoided during hnmorrhi^ ; 
or, if irritation and useless enorts to void nrine render it neccesarr, h 
should be allowed to remain in order to keep the parts at rest, ^nie 
bladder, if filled by coagola, should be left to empty iteelf onteas ahx^ote 
retention supervenes. 

Should chronic cystitis, a very frequent complication, also eiist, it 
mnst be treated in the manner described in Chapter YIl. Waafaing oat 
tbo bladder, so aa to remove decomposing nrine, is particularly reqoisita. 
Hitherto we hare been going on the supposition that, thoogb tfawe 

' Dbnses of the Proatnte. p. 20. 



CHBOKIO SJSTJLABOEHENT OF THE FROCTATB QLjLKD. 371 

be an obstruction to the evacuation of the urine, it is to be surmounted 
by appropriate remedies and the employment of the catheter. But it 
happens at times, in this as in other affections of the bladder and ure- 
thra, that all our endeavors to relieve the distended bladder fail; and, in 
order to save the patient's life, our sole remaining resource is that of 
puncturing this viscus, and thus drawing off the urine. The spots 
usually selected for this operation are either above the pubes or through 
the rectum. 

A description of the manner of performing these operations will be 
found in Chapter XVI. If the enlargement of the prostate be so con- 
siderable that the bladder cannot be distinctly felt by the finger intro- 
duced into the rectum, the puncture above the pubes is the operation 
which must be selected. When, however, fluctuation can be detected bv 
the finger, the puncture by the rectum is an operation unattended with 
difficulty and devoid of danger. 

For the relief of patients suffering from advanced prostatic enlarge- 
ment, and who require the almost hourly use of the catheter, it has 
been proposed to establish a permanent outlet for the urine above the 
symphysis pubis. A hollow sound, having a strongly marked curve, and 
closed by a bulbous-ended stylet, is introduced into the bladder, and so 
directed that its end projects just above the symphysis. A small incision 
is then made above the pubes, through the skin and tissues, till the blad- 
der is reached. An opening, just large enough to expose the end of the 
sound, is then made in the blaiader. The stpet having been withdrawn, 
a piece of elastic tubing, which passes through and is attached to a small 
silver plate, is introduced into the open end of the sound, which is caused 
to project at the bottom of the wound. The sound is then withdrawn, 
ana the piece of tubing left in the bladder. The silver plate is kept in 
position by means of tapes and plaster. Sir H. Thompson,' who has 
suggested this plan, has performed the operation five times for the relief 
of patients sunering from advanced prostatic disease and cancer of the 
bladder. The operation has for its object the mitigation of suffering in 
hopeless coses, and for these it would seem well worthy of trial. 

With regard to the consequences of retention of urine from chronic 
enlargement of the prostate gland, it would appear that extravasation of 
urine from rupture of the bladder is a very rare termination. Mr. S. 
Cooper' states that he never witnessed such a result. Sir Astley Cooper 
met with but one instance of this accident; and the reason of its rarity 
is given by Desault, who remarked, long ago, that in every case of reten- 
tion, where the urethra is free from obstruction, the urine, after distend- 
ing the bladder to a certain point, generally dribbles away through that 
canal, and the patient may live a good while in this condition. But 
when the retention depends upon any stoppage in the urethra, the urine 
then does not partially escape; the distention increases, and, if relief be 
not speedily afforded, the urethra gives way behind the stricture of ob- 
struction. 

* Diseases of the Urinary Organs, p. 284. 

* Surgical Dictionary, p. 110. 
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CHAPTER XTXI, 

MALIGSAJFT DISEASE OF THE PBOSZATB GLAXD — TTBSKCLK OF TEB 



The Tmxtate is nielr the sest of nuligiumt diaease, iiiiidi, honver. 
irhen it does occor in tLe gland, is nsoaUj of the encephakud Tanccj; 
TetT few cases of fichirrfaus hare been met with. Cancer of the parass^ 
is nsoallj of prinuurr origin, bat, once established, the disease spreads to 
neighboring organs, as the rectnm and bbidder. Secondary canco- k 
raie: the disease originated in the prostate in 39 out of 45 cases nrfkcted 
br M. Manrice Jolj.' With resard to age, the patients are dther diil- 
dien or persons forty yean old and upwards^ Dr. Heard states that 
among children cancer inrades the prostate m<»e frequently than any 
other organ, the eje excepted. There is no evidoice that any prerio^ 
affection of the prostate exerts any inflaence on the derdopment td ma- 
lignant disease, bat a deposit of encephaloid has been known to take 
p£k% in a prostate gland preriooslT the seat of hjpatrophy. Sir Heuy 
Thompson has reported a case of tiiis kind.' 

The rarity of schirrhns of the prostate is shown by the £ict that xify 
few cases hare been reported, and that, with regard to the majority c^ 
these, the accounts giTenpolnt rather to encephaloid than to the othe- 
form of cancer. Sir H. Thompson ^oes so far as to state that th^re ar« 
only two nneonirocal ca&es of schirrhns of the prostate on reci^rd. <ysi^ 
reported bT Mr. Adams and the other by himitlf.' Two other cases r^ 
corded by ilessrs^ TrsTeis * and Howship * respectiTely, Sir H. Th'0»mp«c>Q 
considers to be examples of encephaloid, while with regard to aBo:±€?. 
which occurred to Mr. Cock/ the evidence of the schirrhous nature d 
the disease is at least rery doubtfuL In Mr. Adams's case the gland w:s$ 
only twice its usual size; the left lobe was occupied by a carcinoma:«c<)^!::$ 
tubercle; the ri^ht was healthy. The adjacent glands were enla;|red. 
and similarly diseased, but no other abdominal visoera were affee:e^ 
An experienced microscopiat pronounced the tumor to be "' tree ^ehir* 
rhus in erery particular. ~ 

On the other hand, undoubted cases of encephaloid cancer of the 
prostate have been described bT Mr. Langstaff,^ Mr. How?b!i>,* Mr. Scaf> 
ford.* Mr. S-^Ilj, • Sir H. Thompson." M. Mercier.^* M. Cixille." Sir. W. 
Fersmion.'* Mr. Moore." Mr. Havut'S WaltoB,'* and Mr. Srmon.'* Macv 



^ Da cancer de la Prcistate. Arch gen. de Med.. >Iai, l^^i69L Quoted hr Dr. 
Henri PicanL Traite des Maladks de la Prostate, p. IS*. 
' Diseases of the Prostate, p dSd. 
> Anatomy and Diseases of the ProFtate Gland. 3d ediL, p. 149. 

* Med.-Chir. Tran&. vc-L zriL. p. S4€. * Ibkkm. toL adx., p Sx 

* Qooced in Adams on Diseases of the Prostate Gland, p 147. 
^ Med.-Chir. Trans.. voL viiL. p. 279. • Ibidem. voL xix 

» Ibidem. voL tytj.. p. 21S. " Trans. Path Soc,. ISW^l, p I^X 

•- Ibidem. voL t.. p 2»>L " MaL des Voies orinaires. p. I«l 

" Traite Pratique^ roL iL, p S43. 

" Lancet toL l. 1553. p 473. I' Med. Times. 1S51. Tti iL. pc 174. 

" Path. See. TraDS^ toL iL. p. 237. •' Lancec ISSiX toL L, pl 291. 
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of the cases occurred in children, in whom the disease runs a very rapid 
course, proving fatal in from three to nine monthx. In adult and ad* 
vanced age the duration varies from nine months to several years. 
The disease is often accompanied by similar growths in other parts of 
the body. 

The size of the tumor varies — in several of the cases it was reported 
to be of the size of an orange: in Mr. Haynes Walton's case the tumor 
entirely filled the true pelvis; in M. Mercier's the tumor was as large as 
an ostrich's egg. In one of Mr. Simon's cases the disease affected only 
the mucous surface of the prostate, and no tumor could be felt in the 
rectum. Among children, cases are described in which the morbid 
growth reached the size of a hen's egg. 

The morbid growth is seldom contained within the proper capsule of 
the organ. Sometimes, however, the tumor is thus circumscribed, and 
forms a tolerably rounded mass, occupying more or less space in the 
pelvis, and encroaching upon the bladder and rectum. When the capsule 
ceases to confine the tumor, the latter assumes an irregular shape, and 

{rejects in the form of sprouting fungous masses in various directions. 
n this way the cavity of the bladder may become much encroached upon, 
while the expulsion of its contents is rendered difficult, owing to the 
obstruction caused by the tumor. When the urethra becomes involved, 
a large cavity outside the bladder is sometimes formed, into which the 
catheter may penetrate. If the disease has continued for any length of 
time, the lymphatic glands in the neighborhood are always implicated. 
The tumor is for the most part soft and spongy in texture; its color 
varies from pale red to dark brown. Some portions are deeply pigmented 
or melanotic in hue, owing to copious extravasation of blood. Other 
portions contain collections of sanious matter. Some of the original 
elements of the ^land may be distinguishable in the tumor; it would 
appear that the gland-follicles are first involved in the disease. 

The symptoms of cancer of the prostate are often obscure, and they 
are likely, for some time at least, to be confounded will those of simple 
tumor or ordinary enlargement. Their course, however, is ordinarily 
much more rapid than that of the latter affection. 

The tumor, according to its size, position, etc., will create more or 
less impediment to the discharge of urine, and will cause irritability of 
the bladder; but these symptoms may arise from a variety of causes. 
Some difference in the symptoms will also occur, according as the tumor 
projects or not into the cavity of the bladder. According to Mr. Adams 
the irritability of the bladder is greater than under ordinary hypertrophy, 
and the evacuation of the organ is less impeded. The pain after mictu* 
rition is, however, much more severe, and haemorrhage from the urethra 
frequently takes place. 

As the disease advances, the pain in the perineum, rectum, and about 
the neck of the bladder becomes more severe, and symptoms of constitu- 
tional cachexia rapidly manifest themselves. The naemorrha^e is often 
profuse, the blood being usually voided pure and unmixed with urine. 
If, however, a f unj^ous growth projects into the bladder, haemorrhage 
may arise from this source, and in this case the blood will be more or 
less mixed with the urine. 

The local symptoms are not always more characteristic than the gen- 
eral. On examining the prostate through the rectum it is easy to detect 
enlargement, or perhaps discover the presence of a tumor, but the nature 
of the enlargement has still to be made out 
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In a caso of schirrhous prostate, the excessive hardnees snd nodolated 
fe«l of the tnmor would assist va, when joined ti> other eigne, in forming 
a diagnosis, yet it must be remembered that the gland oftin coniaina 
calcnTons concretions. Doubt must aWavs exist, nnlesg in addition to the 
local BJgna there arc other eymptoms which indicate the existence of a 
cancerous affection. 

Thus, malignant tumors may be developed in the lymphatic glaods 
of the groin, or in other psirts of the bodv, or the patient may have the 
appearance of laboring nnder malignant disease. Under eucii circom- 
etances, if a tumor be discoTered m the prostate, giving rise to jmitt, 
haemorrhage, and a highly irritable state of the bladder, it^ canoenMu 
nature may be reasonably predict^. 

The unno should of course be examined in all cases; cells of a euspi- 
cions character may, perhaps, be detected in it; but we cannot expect 
this appearance to occur so long as the turner is entirely confined to the 

fjland. MoreoTer, as there is no specific " cancer cell, and the epithe- 
ial cells of the urinarv passages exhibit great varieties of form and eize. 
much reliance cannot l>e |>Iaced in this means of diagnosis. 

The following cases illustrate some of the features presented hj 
malignant disease of the prostate gland. 

Mr. Stafford has related a case in a child only 5 rears of age. __ 
gland was equal in eize to the largest walnut, its form was eamewhc 

f lobular, as is often the case with the enlarged prostate in advanced lift 
here advanced from the prostate into the bladder, immediately bebia' 
the orifice of tiie urethra, a rounded nipple-like projection, nearly C}iM_. 
in size to a small hazel nut, and exactly resembling, both tn its appoarri 
ance and situation, the projection of the gland usnuly ascribed to an en- 
largement of its third lobe. Ou making an incision throngh one lateral 
lobe of the prostate, the cut surface exhibited none of the natural text- 
ure of the gland; it was decidedly encephaloid in color, consistence and 
texture, and one part of the cut surface exhibited so dark a color as to 
present the appearance of there being melanotic deposit mixed viih the 
encephaloid matter. 

It may be necessary to observe that the prostate gland, in a child of 
5 years of age, is about the size of a small hazel uut ; conseqnentlT its 
increase of volume, in this case, was great ; and even its tbird lobe alone 
was as large as the whole gland itself in its normal condition at that 
period of life. 

Tlie bladder was contracted to about the si/* of a turkey's egg, and 
found to contain about an ounce of urine mingled with purulent matter. 
The mucous membrane of the bladder was somewhat thickened; in other 
respects this organ was sound. 

Mr. Solly relates a similar case in a child 3 years old, in whom the 
prostate was the size of a hen's egg. The tumor presented a cream 
color on section, and a lobulatcd condition, with a fibrous tissue sur- 
rounding the lobules, giving it a gristly feel. It was of the same nature 
as the one described by Mr. Stafford, and contained innumerable cells. 

Mr. Moore, of the Middlesex Hospital, has recorded a remarkable 
case of prostatic cancer, attended with peculiar circumstances.' The 
patient, a man aged 53, was admitted into the Middlesex Hospital with 
a large pulsating tumor in the left groin. The tumor lay precisely in 
the situation of the external iliac arterj', and resembled an aneansm, but 

' Medical Times. roL ii., ]851, p. 174. m 
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was partly lobulatcd. It was considered to be anenrismaly and the com* 
mon iliac artery was tied. 

The patient survived the operation 43 hours, and died of peritonitis. 
The tumor was the largest of several masses of enlarged glands affected 
with cncephaloid cancer. It lay against the ilium, and was inclosed in 
thick fascia, which had ^iven way at the soft prominences felt during 
life. It was somewhat tightly girt in almost a circle of arteries, the 
external iliac being stretched and flattened along its npper surface and 
beneath the fascia, the internal iliac lying in contact with its posterior 
part, and the obturator artery beneath it completed the circle, except 
where the tumor and pubes intervened between it and the external iliac 
trunk. Moreover, the large branches of the internal iliac passed through 
the tumor. There were small secondary cancerous deposits in the kid- 
neys, and an encephaloid growth sprang from the back of the prostate 
gland (which was otherwise'healthy) and extended upwards between the 
bladder and rectum. This appeared to be the primary growth. Some 
urine, pressed out through the urethra after death, was examined by the 
microscope, and was found copiously pervaded with cancer-elements. 
That which had been observed during life, being clear, was not examined 
microscopically. 

Mr. Haynes Walton has also related an interesting case of malignant 
disease of the prostate, the symptoms of which were for some time 
obscure. 

The patient, a gentleman aged 69, had enjoyed good health, when 
ho was suddenly seized with feverishness, pains in the loins, and difficult 
micturition. 

These symptoms were soon followed by pain in the right lumbar re- 
gion, constipation, tenesmus, pain in the rectum just before making 
water, and shooting nains on the inside of the thighs and along the 
urethra to the glans while water was being passed. This state continued, 
with intervals of ease, for six months, when he came under Mr. Walton's 
care. A slight enlargement of the prostate was now detected ; the ure- 
thra was found somewhat pushed forv/ards by an apparent eiflargement 
of the third lobe. The catheter was passed, and the urine was drawn off, 
at first five or six times daily, then two or three times. 

About a month after Mr. Walton's first visit, the desire to pass water 
became most urgent, and on introducing the finger i]!lto the rectum, the 
prostate was found to be greatly enlarged ; there was constant and severe 
pain at the neck of the bladder. Soon afterwards the patient was obliged 
to keep his bed, and the prostate became so enlarged that it was impos- 
sible to introduce the finger between it and the sacrum. The patient 
now gradually sank, and died comatose, about six weeks after Mr. Wal- 
ton's first visit. 

After death the true pelvis was found filled by a morbid growth, which 
proved to be the prostate gland converted into a malignant tumor. No 
trace of its natural tissue remained. On the anterior part of the diseased 
mass was a cavity with irregularly ulcerated walls, containing unhealthy 
pus; there was no trace of urethra, but the bladder opened directly into 
It. The pelvic Ivmpathic glands on the right side were carcinomatous.' 

Other cases, besides the above, illustrate the fact that malignant dis- 
ease of the prostate may exist for some time without giving nse to anr 
characteristic symptoms. This is more likely to occur when the medul- 

< Trang, of Path. Society, vol. ii., p. 287. 
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Ante for t«» jean, easing oecaoonall}- bnm iiliataw fif • 
otluTwin experienciac little pain or incmianieBoe. . * " 
tVD jesn be was atlacarf by narirlffgia, ior abicb be a 
tbeXai^eboaelBfinBMT,aaDMeBlKr»tli,18». Ail 
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■ody palliative. Hie pain and ixritalality amt be nUrred Jiy iaB 
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• ttm^. U Path. SoG-, VOL v.. p. ML 
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The deposifc, however, sometimes passes through otlier changes. After 
becoming caseous, it may undergo calcification.* In the yesiculas semi- 
nales the tuberculous matter is deposited in a continuous layer, which 
produces ulceration of the mucous membrane. Shreds of ulcerated tis- 
sue, infiltrated with tuberculous matter and floating in pus, are often 
found within their convoluted tubes. The disorganization may extend 
through their coats, and cause perforation of the bladder, when the con- 
tents of this latter organ will escape into the cavity of the abdomen, and 
may cause death by peritonitis. 

It has been already remai*ked that tuberculous deposit in the kidneys 
is frequently present in these cases. Small masses in the cortical sub- 
stance, gradually increasing in size, become confluent and softened, as in 
the prostate, and an irregular cavity is formed containing a mixture of 
pus and tubercle. If the patient live long enough this abscess may burst 
internally; but it is generally combined with extensive disorganization of 
other important organs. 

The symptoms of tubercular disease of the prostate are extremely 
obscure, and a diagnosis can be formed only from the general condition 
of the patient. So long as the tubercular matter is small in quantity 
and concrete, the patient experiences no inconvenience; the change gives 
rise to no symptoms, and therefore cannot be detected. The earliest 
signs are those of chronic enlargement of the gland, which proceeds 
gradually and with little or no pam. When the enlargement has pro- 
ceeded to such a degree as to excite any irritability of the bladder, or op- 
Eose any impediment to the free discharge of the urine, it may bo detected 
V the nnger introduced into the anus; but then will arise the question, 
What is the nature of the tumor or enlargement with which we have to 
deal? This cannot be determined with certainty at an early stage; but 
there will be strong reason to suspect its tuberculous origin, when the 
tumor has been of slow formation, and unattended with pain; and when 
the patient presents signs of the deposition of tubercles in other parts of 
the Dody. The occasional hsematuria, and the presence of pus in the 
urine may give rise to the suspicion of calculus, the absence of which, 
however, will be demonstrated oy sounding. 

The treatment, in cases of this kind, must be mainly directed to that 
state of the constitution in which the tubercular deposit takes place. 
Local remedies will be of little or no avaiL When abcess forms, it must 
be treated in the ordinary manner. 

1 Picard, loo. cit, p. d09. 
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CHAPTER XXXir. 

PttOSTATlC CONCKETlONa AND CALCDLI, 

The Ciilculi so often fouuU in tlio proatato gland, althoagh not p; 
pcrly niiiketi with urinary calculi, must not be passed williout notli 
These calculi aic coin posed of phosphate, with a littlo carbonate, of li) 
and animal matter. They are found in tho cclli of tho prostate,] 
usituliy smuU, and often runndcd and numerous, but become irregular 
they iucreaac in eize. Larger calculi, sametimca of considerable bu' 
are occasionally found in abscessea and cysts in tho prostate; these 
Bmootb and sometimes highly polished, resembling ))urceluin in appei 
ance. They arc Bometimes laminated with j-adialing stiiie, and Bon 
times compact, OccasionnUy they consist of tho neutral phosphate, but 
far more frequently of the bone iiliospliate. Those calculi may bo 
Bualyzed by dissolving them in iiydrochloric acid, and adding liquid 
ammonia, until all the phosphate of lime is precipitated, filtering aui, 
precipitating the remainder of tho lime, which existed as carbonate, hj. 
oxalate of ammonia. J 

Tho distinct calculi of tho prostate gland are to be distinguished froiv 
the minute concretions which form in its follicles. The first have been 
long known, and have been described by many pathologists. The latter 
have been more recently brought under tho notice of pathologists, and 
their microscopic appearances have been described by Dr. H. Jones, Mr. 
Quekett, and Sir H, Thompson. These concretions occur in tninut" 
fulliules of the gland, and the average diameter of the follicles does ao\ 
as it apjwars, exceed the hundredth part of an inch. The color of the " 
minute bodies is deep yellow or red; sometimes, however, they are 
and colorless. Being so vei-y minute, they are hardly distingnishabla 
fi'om the textui'o in which they are deptisited. Dr. Uandfieid Jodm 
thus describes their mode of formation: "They arise in a large oral vesi- 
cle of a single wall of homogeneous membrane. This is occupied by a 
colorless, finely mottled substance, in the centre of which a nuclear 
corpuscle sometimes occurs. Tlieir mean diameter is about -,^^th of on 
incn. In those of larger size the envelope is still seen, but the contained 
amorphous matter is beginning to bo arranged in layers concentric to tlio 
envelope. In the further stage tho vesicle measures jjuth of an inch or 
more, showing concentric layers which are more developed on one aide 
than on another, like so many repetitions of the original envelope, the 
intervals between the layei-s being occupied by a finely mottled deep yellow 
or red substance. There is a central cavity corre£]>onding witli the 
cisternal contour in its form, which is triangular with rounded angles, or 
quadrilateral. From this normal appearance these bodies present numer- 
ous variations in form and internal arrangement, and appear to occupj] 
an intermediato position between organic growths and inorganic concre> 
tions; they are related to the former by their vesicular origin and bytheit^ 
growth, whicb appeori to take place chiefiy by the dilatation of tl 
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vesiclo and successive deposits m its interior; to the latter by their shape, 
their tendency to become infiltrated with eai*thy matter, and to pass into 
the condition of a dead amorphous mass of a deep yellow, red, or even 
almost black. The. chemical composition varies probably with their 
different stages of development, at first consisting of little else but ani- 
mal matter, then acquiring, especially when in a state of defeneration, 
calcareous salts, stated by Dr. Prout to be phosphate with a little carbo- 
nate of lime. The coloring mattei* is unaffected by ether, liquor potassae, 
and muriatic acid." ^ 

According to Mr. Quekett, these concretions are met with so fre- 
quently that they might seem to bo a part of the constituents of the 
g;land or its secretion. From his account it appears that the concre- 
tions commence by a deposit of earthy matter m the secreting cells of 
the gland; that they increase in size either by aggregation or by deposi- 
tion m the form of* concentric lavers, and thus in the former case that 
they take the moulds of the follicles, and in the latter that they exhibit 
on sectiqp the usual appearance of an uric acid calculus. Mr. Quekett 
says that the parietes of the .adjacent cells in which a deposition has 
taken place are in contact and may be destroyed, so that on the addition 
of dilute muriatic acid, by which the earthy matter is dissolved, a many- 
celled cavity is left. Owing to the peculiar mode in which the calculi 
mould themselves to the follicles, they not unfrequently present on the 
external surface an appearance resembling that of mulberry calculus. 
Mr. John Adams, in his able w6rk on the 'Prostate Gland,' remarks, 
that the opinion of Prout, as to the deposition of earthy salts being the 
result of a deranged action in the mucous membrane is thus fully borne 
out. "I have examined," he says, ** these concretions, with Mr. Que- 
kett, in a prostate removed from a young man who had died of phthisis; 
they were exceedingly numerous, especially in the middle lobe. The 
middle lobe was much larger than cither lateral lobe." 

Sir Henry Thompson,*^ who has minutely investigated the subject of 
the formation of these concretions, points out that yellow granules simi- 
lar to those occurring in the prostate are constantly to be found in the 
fluid of the vesiculse seminales, and he is inclined to believe that they are 
the natural product of gland-secretion. Virchow thinks that the organic 
matter of these concretions is derived from a peculiar insoluble protein 
substance mixed with the semen. Their origin would therefore appear 
to be somewhat uncertain, but they doubtless form the starting-points of 
prostatic calculi. The irritation they cause leads to the secretion of 
earthy matter, consisting of phosphate and carbonate of lime, which be- 
comes deposited upon the nucleus of organic matter and forms a minute 
calculus. This increases in size by further deposition of phosphate of 
lime. 

The calculi thus formed are usually round and firm, somewhat trans- 
parent, having a pearly aspect, so as in some measure to resemble grains 
of pearl barley. They have a brown coating which they seem to derive 
from the secretion of the gland. They gradually increase in size, and, 
coming into contact with each other in the adjacent follicles, become 
facetted or articulated ; their smoothness is so great that they put on the 
appearance of porcelain. In the progress of their development they cause 
absorption of the gland, so that it, or a part of it, may become ix*duced 

> Medical Gazette, August 20th, 1847. 
* Diaeases of the Proetate, p. 818. 
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to a BBC, often compoeed of many odk, containing 60 or 60 calcnli. 
When the prostate gbnd has passea into this state, it is felt throngh the 
rectum as if it were a bag fall of marbles. At other times, a single cavity 
is found in one lobe, containing one large calculus. . The smalfer stones 
often escape through dilated ducts into the urethra, and may be extracted 
by the urethral forceps. The section of these calculi generally shows a 
radiated or kiminatea structure ; in other cases the structure is compsct 

The analysis of these concretions shows the presence of dhoeimoric 
acid and lime. Their chemical composition, according to Dr. Woluistoii, 
is phosphate of lime 84.5, carbonate of lime 0.5, animal matter 15.0L 
Mr. Aaams, in the work just quoted, regards the combination of the 
lime and phosphoric acid in such calculi as reducible to two saltsi, namely, 
the neutral phosphate and the basic phosphate of lime. Those oompoeel 
of the neutnd phosphate are somewhat fusible before the blow-pipe, and 
generally exhibit a crystalline structure ; on the contrarr, those com- 
posed of the basic phosphate are altogether infusible before the blow- 
pipe. It should be remembered, however, that if the calculqs undff 
examination has passed into the bladder or. urinary nassages, it may have 
acquired a new coating on its surface. And thus when calculi formed in 
the prostate have pas^ into the bladder, that which was composed of 
basic phosphate of lime, and therefore wholly infusible, may hare become 
fusible by a coating of triple phosphate, ft appears also that when ex- 
posed in the prostatic portion of the urethra^ such calculi often become 
coated with uric acid. 

It is sometimes observed that the urine becomes milky from the grest 
abundance of phosphates secreted in the prostate, and finally miimried 
with the urine. This milkiness is to be distinguished from tnat which 
might arise from a deposition of phosphates from the urine, and the 
diagnosis will be assisted by noticing the symptoms of irritation of the 
prostate gland and neck of the blidder, which cannot but accompsny 
such a state of the prostatic eecretion. 

C^culi derived irom a different source may be found in the prostate 
gland. Thus a small urinary calculus, or a fragment produced by lithot- 
rity may, after escape from the bladder, become impacted in the prostatic 
urethra and remain lodged in the gland, or a vesical calculus may send a 
prolongation along the urethra into the gland just as a prostatic calcoloi 
proper^as been known to extend backwards into the bladder. 

The symptoms produced by calculi in the prostate gland will depend 
on their size, number and situation. The prostate itself may be hyper- 
trophied; if the calculi have attained any size, the tissue of the organ is 
absorbed, and it is converted into a number of sacs, in which the foreign 
bodies are lodged. 

Very minute prostatic calculi give rise to no symptoms, and their 
presence is not suspected during life. When larger and projecting into 
the cavity of the urethra, they are generally attended witn more or less 
irritation a1x)ut the neck of the bladder. The patient complains of a 
sense of uneasiness in this region, and has frequent desire to yoid his 
urine, or some difficulty in passing the urine is often experienced. The 
rain and uneasiness are occasionaUy increased by violent exercise, as Mr. 
Wilson observes, but the same effect would result from stone in the blad- 
der. In some cases, these calculi excite acute inflammation of the j^and, 
foUowed by abscess. 

The general symptoms are seldom of a nature to determine, with any 
degree of certainty, the presence of calculi in the prostate; recourse mart 
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be had to ozamination, but eyen this is not always satisfactory. Unless 
the forei^ bodies project into the urethra, or can be felt through the 
rectum, instrumental examination can be of little avail. In the former 
case, when a sound is introduced, the peculiar grating feel of the metallic 
instrument cannot be mistaken, but even here the calculus may be pushed 
into the cavity of the prostate, or into the bladder, during the first exami- 
nation, and tnus escape subsequent examination. If a wax bougie of 
large size be used, it surface may perhaps be more or less indented by 
passing over the concretion, if the latter prelects into the urethra. When 
numerous or large concretions have caused absorption of the tissue of the 
gland; they can often be detected by the finger introduced into the rec- 
tum. 

The treatment is to be regulated according to the circumstances of 
each individual case. Unless the calculi produce some irritation, they 
should not be meddled with. Should the symptoms be so urgent as to 
render an operation expedient, an attempt must be made to qxtract them 
by means of Weiss's forceps. This has often been done with success. 
When the calculi are too lar^e to admit of being extracted whole, the 
urethral litholabe may be tri^. M. Giviale has succeeded in detaching 
and crushing the calculi with this instrument in three cases. It has 
been recommended to push back the stone into the bladder; this proceed- 
ing would render an operation necessary at some subsequent period, and, 
considering the ease with which a stone may be crushed, it is the best 
course which can be adopted. 

When the calculi are so impacted as to elude the grasp of the forceps, 
while the patient's sufferings render an operation necessary, there is no 
recourse left but to cut down on the forei^ body in the median line of 
the perineum, and remove it. However, if the calculus formed a con- 
siderable projection into the rectum, it may be questioned whether the 
recto-prostatic operation would not be preferable. 
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Bladder, tumors, malignant : 
soirrhus, 123 
symptoms, 124 
treatment, 137 
tumors, non-malignant, 111 
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fistula, 150 
BrQns, Prof., on closing wound after 
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Southam's cases, 844 
Petit's experiments, 341 
species of : 

alternating calculi, 215 
ammoniaco - magnesian 

phosphate, 211 
carbonate of lime, 214 
cystine, 216 
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Catheters, 20, 31 

finglish and French mea- 
surement 8,21 
introduction of, 21 
kinds of, 21, 22 
prostatic, 22 
Catheterism, accidents sometimes at- 
tending, 23 
precautions regarding 21 
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Cautery, treatment of vesical fistulas 

by, 144 
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Chevallier on solution of calculi, 341 
Children, incontinence of urine in, 174 
lithotomy in, 807 
lithotrity in. 290 
position of bladder in, 1 
prostatic cancer in, 372 
Chloral, for nocturnal enuresis, 176 
Chloroform in lithotrity, 268 
Cider-producing counties, rarity of cal- 
culus in, 286 
Civiale on extraction of foreign bodies 
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on injections for paralysis of 
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on removal of pedunclated 

growths from bladder, 136 
on removal of prostatic calculi, 

381 
statistics of lithotrity, 330 
Clark, Mr. Le Gros, on tolerance of 
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Clement, Mr., case 6v, of hernia of 

bladder, 46 
Climate, influence of, in production of 

calculi. 236 
Clubbe, Mr., case by, showing heredi- 
tary tendency to calculus, 241 
Cock, Air., case by, of bougie in the 

bladder, 262 
on puncture of bladder 
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Concretions, prostatic, 378 

urinary (see Calculi) 
Copaiba for vesical catarrh, 89 
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vergie on, 93 
Croft, Mr., case by, of eversion of blad- 
der, 43 
Crosse, Mr., on eversion of the bladder, 
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on peritonitis after lithoto- 
my, 318 
on polypus of bladder, 111 
tables by, concerning size 
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etc., 313 
Curling, Mr., on worms in bladder, 265 



Cystine calctdus (see Calcidus) 
Cystitis (see Bladder, inflammation of) 
CTystitifl, acute, after lithotomy, dlS 

after lithotrity, 280 
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vaginal, 49 
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tomy, 809 
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Mr. SoUy, 103 
effects of, in concealing 

a calculus, 254 
effects upon contents of 

bladder, 103 
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membrane of bladder, 11 
Dentition in children a cause of irri- 
table bladder, 160 
Desault, catheter of, for vesical fistulae, 

143 
Development of bladder, arrest of, 33 
Dickinson, Dr., case by, of malignant 
disease of the bladder without marked 
symptoms, 129 
Diet, as affecting the production of cal- 
culi, 234 
milk, for cystitis, 80, 93 
Dilatation of urethra for examination 

of bladder in female, 
27 
for extraction of stone in 
female, 324 
Dilators for female urethra, Simon's, 

28, 32.3 
Weiss's. 324 
Diphtheria of the bladder, 77 
Displacements of bladder, 42 
Distention of bladder a cause of para- 
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Dulles, Dr., statistics of supra pubic 

lithotomy, 338 
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bladder, 62 
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Elliotson, Dr., case by, of abscess be- 
tween bladder and 's\Tnphysis pubis, 
108 - f . 

Endoscope, use of, 26 
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ErichBen, Mr., case br, of extroversion 

of the bladder, 35 
case by, of sacculated 
bladder, 114 

Estlander, Dr., on rarity of calculus in 
Finland, 238 

Evacuating tubes. Dr. Bieelow*s, 294 

Eve, Professor, on the bilateral opera- 
tion, 821 

Eversion of bladder, 42 

Examination of bladder and prostate, 
method of, 10 

Extravasation of urine from wound of 
bladder, 53, 59 

Extroversion of bladder, 82 



Fagge, Dr. Hilton, case by, of epithe< 

homa of the bladder. 124 
Fasciculated bladder, 99 
Fayrer, Sir J., on calculus in India, 239 
Females, calculi in, 233, 823 

incontinence of urine in, 173 
method of examining blad- 
der, 27 
lithotomy and lithotrity in, 
Fibrinous calculus, 218 [323 

Fibrinuria, 188 

Fissures of the bladder, 83, 41 
Fistulse of the bladder, 188 
Fleming, Mr., case by, of laceration 

of bladder with very 

slight hsBmaturia, 59 

case by, of xanthine 

calculus, 208 
on rarity of operations 
for stone in Ireland, 
236 
on supra-pubic punc- 
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179 
Fletcher, Mr., case by, of fatal perito- 
nitis after sounding, 252 
Fleury, M., case by, of absence of 

bladder, 81 
Food, influence of, in production of 
calculus, 234 
nitrogenized, source of uric 
acid, 222 
Forceps for extracting foreign bodies, 
264 
the crushing, 812 
use of in lithotomy, 806 
Foreign bodies, forceps for extracting, 

264 
in the bladder, 261 
producing calculus, 263 
Forms of calculi, 194 
Fourcroy and Vauquelin on the solu- 
tion oi stone, 840 
fragments of stone, discharge of, after 
lithotrity, 275 
Dr. Bigelow*s catheters for evac- 
uating, 292, 294 
lodgment of, in urethra, after lith- 
otrity, 281 



Fuller, Dr., case by, of rupture of der- 
moid cyst of ovary into bladder, 114 
Fusible calculus, 212 

Gland, prostate (see Prostate) 

Gout a cause of irritable bladder and 

stone, 161, 226 
Gross, Dr., on abnormities of the blad- 
der, 81, 89 
on calculi in the United 

States, 287 
on neuralgia of the blad4er, 

157 
on size of prostate in early 
life, 18 
Growth of calculi, 248 
Grtmfeld, Dr., on the use of the endo- 
scope, 26 
Gunshot wounds of bladder, 55 
Guthrie, Mr., on gunshot wounds of 
the bladder, 56 
on the sphincter of the blad- 
der, 96 
Gutta-percha bougies, fragments of in 
the bladder, 262 

Hssmaturia, 184 

Uamiorrhage, a sympton of calculus, 

244 
after lithotomy, 814 
after lithotrity, 279 
Haemorrhage from the bladder, 187 

from the kidneys. 190 
from the prostate, 186 
from the urethra, 186 
from the urinarv pas- 
sages in general, 190 
in wounds of bladder, 

53,59 
symptomatic of tumors, 
especially of villous 
growths, 127, 188 
treatment of, 191 
Hair discharged from bladder, 265 
Harris, Dr., litliotomy in India by, 889 

on prevalence of stone 
in India, 289 
Harrison, Dr., on laceration of bladder, 

63 
Haskins, Dr., on internal structure of 

calculi, 200 
Hauff, case by, of rupture of bladder, 

64 
Heath, Mr., case by, of multiple cys- 
tine calculi, 216 
on dilatation of the female 
urethra, 28 
Heine, Prof., on treatment of hypertro- 

phied prostate, 869 
Heller, case by, of urostealith calculus 
treated by solvents, 344 
classification of calculi, 226 
Hemp-seed calculi, 210 
Hereditary predisposition to calculous 

disease, 216, 241 
Hernia of bladder, 45 
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Hernia of Madder, symptoms of, 48 

treatment of, 49 
Hewett, Mr. Prescott. cases by, of lace- 
ration of the bladder, 61 
case of tuberculosis of the blad- 
der, 121 
Hey, Mr., case by, of rupture of the 
bladder, 64 
catheter for prostatic en- 
largement, 3^ 
Hicks, Dr. B., case by, of villous tu- 
mor of bladder, 116 
High operation for stone, 299 
Hiixl, Mr., case by, of laceration of the 

bladder, 60 
Holland, calculous disorders in, 236 
Holmes, Mr., case bv, of rupture of the 

blad'der, 58 
operation for extrover- 
sion of the bladder, 37 
Home, Sir E., on prostatic hypertro- 
phy, 361 
Hoekins, Dr., on solution of calculi, 345 
Hospitals, London, statistics of opera- 
tions for stone at five, 335 
Howard, Dr., case by, of e version of 
bladder through a vaginal fistula, 45 
Huber, case by, of kidney disease with 

bladder symptoms, 122 
Hutchinson, Mr. C, case by, of bougie 
broken in bladder, 262 
calculi in sailors. 240 
Hydatids in bladder, 265 
Hymen, imperforate, causing retention 

of urine, 183 
Hypertrophy of bladder, 99 

of prostate, 360 
Hysteria, a cause of irritable bladder, 
162 
retention of urine in, 182 

Incontinence of urine, 173 

after dilatation of the ure- 
thra for extraction of 
stone, 173, 324 
in children, 174 
in females, 173 
from paralysis of bladder, 
173 
Indigo, renal calculus containing, 220 
Infarctions of uric acid in kidneys of 

infants, 223 
Infection, purulent, of the blood after 

lithotomy. 319 
after litliotrity, 288 
Infiltration of urine after lithotomy, 
316 
after wounds of bladder, 53, 59 
Inflammation of bladder, diagnosis of, 
from irritability, 84 
acute of the mucous membrane, 69 
after lithotomy. 818 
after lithotrity, 280 
causes of, 69 
diagnosis of, 78 
morbid appearances, 73 



Inflammation, acute, of the mnooot 
membrane of bladder, symptoms of, 
70 

treatment cf 78 
chronic, of mucous membrane of 
bladder, 85 
after lithotrity, 280, 287 
causes of, 85 
influence of, on reaolts of 

lithotrity, 288 
morbid appearances. 88 
symptoms of, 85 
treatment of, S& 
of peritoneal coat of bladder, 107 
after lithotomy, 107, 818 
morbid appearances, 107 
S3rmptomsof, 107 
treatment of, 107 
of walls of bladder, 95 
causes of, 95 
morbid appearances, 97 
symptoms of, 95 
termination in aboess, 97 
treatment of, 98 
acute, of prostate, causes, of, 356 
formation of abscess, 857 
symptoms of, 356 
treatment of, 358 
chronic, of prostate, causes of, 858 
symptoms, 358 
treatment, 359 
of cellular tissue of pelvis after in- 
juries to the bladder, 59 
of cellular tissue of pelvis after 

lithotomy 316, 317 
of peritoneum from injury to blad- 
aer 53 59 

'afterlithotomy. 107, 318 [319 
of prostatic veins, after lithotomy. 
Injections for vesical catarrh, 91. 370 
in cases of phosphatic cal- 
culi, 344 [171 
in cases of vesical paralysis. 
Iron, iodide of, for nocturnal enuresis, 

174, 176 
Irritability of the bladder, 158 

causes of, 158 
treatment of, 163 

Johnson, Dr. Greorge, on milk for cys- 

tis, 80, 93 
Jolyet and Ailing on absorption by 

niucous membrane of bladder, 10 
Jones, Dr. Bence, on acidity of the 

urine, 222 
Jones, Dr C. H., case by, of cystine 
calculus, 216 
on prostatic concretions, 378 

Kidney, disease of, as affecting litho- 
tomy, 319 
disease of. as affecting litho- 
trity, 289 
state of, in chronic cystitis, 87 
Klien, Dr., on calculus in Russia, 197, 
233, 238. 
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Knife for section of prostate, 805 
Kiiss, Prof., on absorption by vesical 

mucous membrane, 12 
on sphincter of bladder, 

14 

Laceration of the bladder, 57 
Lallemand on treatment of vesico-vagi- 

nal fistula bj caustics, 146 
Lankester, Dr., case by, of cancer of 

bladder, 129 
Lateral operation, the, 803 (see Litho- 
tomy). 
Lawrence, Mr., case bjf, of atony of 
bladder mistaken for incontinence of 
urine, 167 
Lebert on strychnia as a remedy for 

paralysis of the bladder, 172 
Lime, carbonate of, calculus (see Cal- 
culus), 
oxalate of, calculus (see Calcu- 
lus), 
phosphate of, calculus (see Cal- 
culus), 
water charged with, influence in 
causation of calculus, 235, 242 
Liston on hemorrhage after lithotomy, 

815 
Lithates, amorphous, composition of, 

207 
Lithio acid (see Uric acid). 
Litholapaxy, or rapid lithotrity, 292 
advantages of, 297 
instruments employed in, 

292 
method of operating, 296 
obstacles to, and how to 

overcome them, 295 
results of, 297 
Lithotomy, 299 

Allarton's method, 821 
bilateral operation, 820 
the high operation, 299 
objections against 299 
preference for, by some Ger- 
man surgeons, 800 
the lateral operation, 803 
accidents of, 814 
after-treatment, 819 
instruments required for, 308 
obstacles to, 808 

precautions necessary in oper- 
ating on children, 807 
the straight staff, use of, 807 
the recto-vesical operation, 802 
Lithotomy, and lithotnty in the female, 

323 
Lithotrites, different kinds of, 269 
Dr. Bigelow*s, 295 
measuring stone by means of, 251 
mode of introducing, 271 
mode of seizing and crushing stone, 
272 
lithotritv, 267 

accidents of the operation, 278 
bladder, state of, as affecting, 287 



Lithotrity, density and position of cal- 
culus, 286 
employment of chloroform, 268 
finaing and seizing the stone, 272 
fragments impacted in urethra, 281 
haemorrhage after, 279 
in children, 289 
indications and contra-indications, 

285 
instruments employed, 269 
introduction of instruments, 271 
kidney, disease of, as affecting, 289 
obstacles to the operation, 277 
preparatory treatment, 267 
prostate, state of, as affecting, 287 
relapses after, 290 
removal of the fragments, question 

as to, 288 
size of calculus, as affecting, 278 
urinary organs, condition of, as af- 
fecting, 277, 288 
washing out bladder, question as to, 
275 
Llojd, Mr., operation by, for extrover- 
sion of blaader, 37 
Loebisch, method of analyzing calculi, 

201 
Lowe, Dr., case by, of eversion of blad- 
der, 43, 44 

Majendie, M., on food as a cause of cal- 
culus, 235 
Malignant tumors of bladder, 123 
of prostate, 372 

illustrative cases, 874 
Marcet, Dr., on xanthine calculus, 207 
Martineau on dividing prostate in li- 
thotomy, 817 
Mason, Dr. E., case by, of rupture of 

bladder successfully treated, 67 
Maury, Dr., operation by, for extro- 
version of bladder, 89 
Meckel on the origin and metamorpho- 
ses of calculi, 226, 228 
Medullary cancer of bladder, 131 
Mercier, Dr., on absorption bv mucous 

membrane of bladder, 
11, 12 
on anatomy of neck of 
bladder, 5, 7 
Method of analyzing calculi, 201 
Microscope, use of^ for detection of 
blood in the urine, 184 
of pus in the urine. 72 
for detection of villous and malig- 
nant disease of bladder, 129 
Moore, Dr., case by, of urostealith cal- 
culus, 219 
Moore, Mr., case bv, of malignant tu- 
mor of prostate, 874 
Mortality after lithotomy, statistics of, 
832,335 
after lithotrity, 830, 835 
Mucous membrane of bladder, absorp- 
tion by, 10 
structure of, 10 
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MucuB in urine, 72, 86 

Mulberry calculus, 208 

Murchison, Dr., case by, of enormous 

cyst of the bladder, 104 
Murexide test for uric acid, 201 
Murphy, Dr., case by, of eversion of the 

bladder, 42 
Muscular coat of bladder, anatomy of, 
9 
hypertropy of, 99 

Neck of bladder, anatomy of, 5, 8 
Niemeyer on alkaline fermentation of 
the urine, 69, 86 
(A oxaluria as a cause of irri- 
table bladder, 161 
on tannin as a remedy for 
chronic cystitis, 90 
Nitrate of silver, appbcation of, to neck 
of bladder, 92 
as an injection for chronic cystitis, 
92 
Nitric acid, injections of, for chronic 
C3r8titis and phosphatic deposits, 91, 
844,346 
Niti\^nixed food a source of uric acid, 

222 
Norfolk, prevalence of calculus in, 234, 

235, 23i 
Nucleus of calculi, chemical composi- 
tion of the, 196 
Number of calculi, 195 

0)d agv"* paralysis of bladder in, 168 

state of pnistate in, 864 
Oiv^hitis after hihotrity, 283 
Owi. Dr. W. M.. on calculus containing 
imiij^x 220 
oi> f onus of uric acid, 227 
on 5)x%ntAiieous fracture of a calcu- 
Iw^k 24C^ 
CShiiuirhrjossT, Sir W. B., on solution 

0f i-\iknili by eltvtricity, 346 
OxAUt^ *^f Uuu* ^i>ee Calculus). 

I^lf^ >8r.» oalculus removed by, from 
WTiilvilKnii^* in ca^ie of pervious 
«T^ohu^ 40 
iVM\)>An ^^|vration performed by, 
ItiU n>> jiKwe found. 2o9 

1>^^ Sir ,1,. tM\ iuU*xvulosis of the 

vi«n tnnYvM^ \>f the prostate gland. 

^vn wnnATT iKtAmmering, 100 • 
^>MT<^t>iiyi* *Nf ^\4i*Kler. IW 

h^^'^t^lx in cdiw^ of, 2SS, 288 
vmvi^l A|'i|>ranuh.vis in 169 
**At^ >sf Mrtw* in. 166 

Y^M^f^tv ^w ll^^ \>U*Mer causii\g ha?ma- 



Pareira brava for irritable bladder, IQ 

for chronic cystitis, k 
Peritoneal coat of bladder, inflaming 
tion of, 107 
symptoms, 107 
treatment. 109 
Peritonitis after lithotomy, 107, 818 
from wounds of bladder, 53, 59 
Petit, M., on solution of calculi, 341 
Phlebitis after lithotomy, 819 
Phosphatic deposits, cause of, 87, »7 

tr^tment of, 91, 844, 846 
Piles, paralysis of bladder after opera- 
tion for, 166 
Pitha, Von, on passing bougie fi>r 

atony of bladder, 171 
Plug for hsBmorrhage after lithotomv. 

815 
Podrazki, Prof., on irregular contrac- 
tion of bladder, causing a diili- 
culty in finding stone, 256 
on supra- pubic operation, 301 
Poland, Mr., on the use of the straight 

staff in lithototomy, 307 
Pollock, Mr., case by, of cancer of blad- 
der, 133 
Polypus of bladder, cas^ by IfesBis 

Crosse and Savory, 111, 113 
Pregnancy, calculus in the bladder dur- 
ing, 328 
retention of urine during, 183 
Preparatory treatment inlithotoinT. 
803 
in lithotrity, 267 
Prepuce, contracted, in children, a 

cause of irritable bladder, 160 
Preventive treatment of calculus, 847 
Prostate gland, abscess of, 857 
acute inflammation of, 856 
causes of, 856 
symptoms of, 856 
treatment of, 858 
anatomy of, 15 
calculi in, 379 

character and composition of, 

380 
symptoms of, 380 
treatment, 381 
calculus as a complication of en- 

lar^ment of, .864 
chronic enlargement of, 860 
^e at which it occurs, 365 
changes in form and size, 861 
complications, 864 
diagnosis, 867 

effects of, on bladdder and ure- 
thra, 861, 364, 367 
enlargement of middle lobe, 

362 
operation for relief in advanced 

cases, 371 
retention of urine in cases of, 

178, 371 
symptoms, 865 
treatment, 868 
use of catheter, 809 
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Prostate gland, concretions in, 878 
encephaloid cancer of, 872 
enlargement of, an obstacle to lith- 
otomy, 809 
enlargement of, effect in diagnosis 

of stone, 256 
fibrous tumors of, 860 
measurements of, 16 
method of examining, 26 
scirrhus of, 87*3 

section of, during lateral operation, 
806 
Cheselden on, 816 
Martineau's method, 817 
risk in complete division of, 
817 
state of, as affecting lithotrity, 277, 

287 
structure of, 16 
tubercular-disease of, 876 
tumors of, 860. 872 
Prout, Dr., on irritable bladder as a 
symptom of kidney disease, 
88 
on parenchymatous cystitis, 95 
Pus in urine, characters of, 72 

question as to origin in cases of 
calculus, 289, 819 
PysBmia after lithotomy, 819 
after Hthotritjr, 288 
Pyelitis caused by cystitis, 87 

lithotomy wliere suspected to 

exist, 819 
lithotrity where suspected, 289 

Quekett, Mr., on prostatic concretions, 
879 

Recto-vesical operation for stone, 802 
Rectum, examination through, for cal- 
culus, 257 
Recurrence of calculus after lithotrity, 

290 
Rees, Dr. Owen, on transformation of 

uric acid, 196, 229 
Retention of urine, 177 
after lithotomy, 820 
lithotrity, 280 
from atony of bladder, 177 

enlargement of prostate, 178 
inflammation of nrostate, 1 78 
paralysis of bladder, 166 
stricture of urethra, 178 
puncture of bladder for, 179 
above the pubes, 179 
by capillary trocar and aspira- 
tor, 181 
perineal section, 180 
through the rectum, 179 
through the pubic symphysis, 
181 
Voillemier*s operation, 181 
of urine, treatment of, 178 
in the female, 182 
Rhenish wines, influence of, in prevent- 
' ing calculus, 286 



Roberts, Dr., on ammoniacal decompo- 
sition of urine, 87 

carbonate of lime calculus, 214 

citrate of potash for solution 
of uric acid, 284 

composition of mixed urates, 
207 

cystine calculus, 217 

detection of blood in urine, 
184 

haematuria from presence of 
parasites in the bladder, 189 

liard water as a cause of calcu- 
lus, :l'35 

preventive treatment of calcu- 
lus, 850 

solvent treatment of calculus, 
813 

suppression of urine after cath- 
eterism, 25, 279 
Rokitansky on prostatic hypertrophy. 
Rupture of bladder, 57 [362 

treatment of, 05 
Rutenberg, endoscope for female blad- 
der, 26 

Sacculated bladder, 101 

Sailors, alleged rarity of calculus 

among, 240 
Scharling, Prof., on animal matter in 

calculi, 199 
Scirrhus of the bladder, 123 
of the prostate, 872 
Scoop, use of the, in lithotomy, 812 
Scudamore, Sir C, on gout as a cause 

of irritable bladder, 161 
Senfleben, case by, of sarcoma of the 

bladder, 121 
Sex as regards frequency of calculous 

disease, 233, 328 
Silicious calculi (see Calculi) 
Simon, Mr., operation by, for extrover- 
sion of bladder, 37 
Simon, Prof., on catheterism of the ure- 
ters, 29 
on dilatation of the female 
urethra by means of plugs, 
29 
on method of examining blad- 
der in the female, 28 
on removal of calculi from 

female bladder, 825, 328 
on i-emoval of tumors from 
female bladder, 137 
Sloai\e, Sir Hans, on discharge of liairs 

from bladder, 265 
Smith, Dr. Stephen, on laceration of 

the bladder, 63 
Smith, Mr. Thomas, on a case of tuber- 
culosis of the bladder, 122 
Sodium chloride, influence of, in pre- 
venting formation of uric acid, n9 
Solly, Mr., case by, of malignant dis- 
ease of the prostate, 874 
case by, of sacculated blad- 
der, 103 
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SoWent treatmGnt of calcnluB, 840 
Sounding the bladder for calculus, 250 
occasional danger of, S&l 
occasional fauure in detecting 
stone, 252 
South, Mr., on fistula of bladder after 
lithotomy, 156 
OR statistics of lithotomy at St. 
Thomases Hospital, 833 
Southam, Mr., case by, of a large cal- 
culus, removed by recto-vesical 
operation, 213 
case by, of spontaneous disruption 

of calculus, 248 
on acid injections as an aid to lith- 
otrity in cases of phosphatic cal- 
culus, 845 
Spasm of bladder, 162 
Species of urinary calculi, 208 [205 
Specific gravity of unc acid calculus, 
Spine, injuries of, a cause of paralysis 

of bladder, 165 
Spontaneous closure of vesico-vaginal 

fistula, 148 
fracture of calculus, 248 
Staff, for lithotomy, 304 
the rectangular, 808 
the straight, 307 
Stafford, Mr., case by, of malignant tu- 
mor of prostate, 374 
Statistics of lithotomy, 832 

general table, 882 
infiuence of age, 888 
influence of size of stone, 
334, 335 
of operations for stone at 

Guy's Hospital, 335 
at St. Bartholomew's Hospi- 
tal, 336 
at St. George's Hospital, 336 
at St. Peter 8 Hospital, 337 
at St. Thomas's Hospital, 335 
of the apparatus major, 338 
the bilateral operation, 339 
the high operation, 339 
the lateral operation, 338 
the median operation, 339 
the recto-vesical operation, 
339 
800 operations performed in 

India by Dr. Harris, 339 
Thompson, Sir H., by, 333 
of lithotrity, 330 
by M. Civiale, 330 
by Prof. Keith, 331 
by Sir B. Brodie, 331 
by Sir H. Thompson, 331 
by Sir W. Fergusson, 331 
results of operations for stone 
at four large London Hospi- 
tals and at St. Peter s Hos- 
pital, 335, 337 
Statistics of wounds and injuries of 

bladder, 65 
Stepliens, Mrs., remedy for dissolving 
stone, 340 



Stolz, Prof., operation for prolapsus 

vesicae, 51 
Stone in the bladder (see Calculus) 
Suppression of urine after catheterism, 

25 
lithotritv, 
279 ' 
Suture, treatment of vesical fistuUe bv, 
the button, 150 [145 

the clamp, 149 
Syme, Mr., case by, of laceration of 
bladder, recovery, 62 

Tait, Mr. Lawson, operations by, for 

vesico-vaginal fistula, 152 
Taylor, Mr., on case of xanthine calcu- 
lus, 207 
Thompson, Dr., case by, of eversion of 

bladder, 43 
Thompson, Sir H., case bv, of epithe- 
lioma of bladder, 124 
case by, of fatal syncope after 

withdrawal of urine, 370 
case by, of malignant disease 

of prostate, 876 
case by, of villous tumor of 

bladder, 115 
on absorption by mucous 

membrane of bladder, 10 
on prostatic concretions, 879 
on prostat . c hypertrophy, 865, 

871 
on use of endoscope, 26 
statistics, lithotomy and lith- 
otrity. 332, 333 
Thorp, Mr., case by, of rupture of blad- 
der successfully treated, 67 
Tubercle of bladder, 121 
of prostate, 376 
Tumors of bladder, 110 

of prostate, 360, 372 

Ulceration of the bladder, 74 
cases of, 81 

distinguished from irritable blad- 
der, 83 
Dr. Prout on, 83 
Prof. Billroth on, 84 
tubercular, 121 
Ultzmann, Dr., on blood -corpuscles in 
urine, 184 
cystine calculus, question of 
hereditary predisposition, 
217 
fibrinuria. 127, 188 
growth of calculi, 24S 
kidney-infarctions as a causae 

of calculus, 224 
on predominance of uric acid 

as nucleus of calculi, 1% 
on primary and 6ec(.)ndarv 

stone-formation, 226 
villous tumor of bladder, 
cases of recover^' from. 1 iG 
Umbilicus, calculus removed at. 4u 
fistulous opening at, 40 
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nrachns, perrioos, 40 Pus). 

Urate of ammonia calculus (see Calcu* 
Urea, conversion of, into carbonate of 

ammonia, 69, 86 
Ure, Mr., on solution of calculi, 842 
Ureters, catheterism of the, 20 
Urethra, dilatation of, in the female for 
removal of calculi, foreifcn 
bodies and tumors, 27, ISiS, 
264,824 
impaction of fragments in, 

after lithotrity, 2c51 
incision into, in lateral litho- 
tomy in children, 807 
Urethral fever, 24 

Urio acid, a principal constituent of 
urinary calculi, 203 
calculus (see Calculus), 
composition of, 221 
predominance of, as nucleus 

of calculi, 196 
prevention of formation and 

deposit, 848 
solvent treatment of, 842 
sources of, 222 
Urinary concretions (see Calculus). 
Urine, olood in (see Hsematuria). 

changes in, in acute C3rstitis, 71 
in chronic cystitis, 
86 
color of, when containing blood, 

184 
detection of cancer-elements in, 

128 
detection of villous growths in, 

115, 116 
fibrine in, 188 
infiltration of, after lithotomy, 

816 
retention of (see Retention). 
Utero-vesical fistula, 142, 158 
Uterus, displacement of, causing re- 
tention of urine, 182 
Uytterhoeven, case by, of atrophy of the 
bladder, 82 

Vagina, prolapse of bladder into, 49 
Varix of the bladder, 189 
Yauquelin, on solution of calculus, 840 
Tegetable and animal food as affecting 
the composition of calculi, 234 [825 
Yelpeau, on lithotrity in the female. 



Vesico-vaginal fistula (see Bladder, fis- 

tuke ofK [341 

Vichy waters for solution of calculi, 

Virchow, Prof., on uric acid infarctions 

in kidneys of infants, 223 
Voillemier s operation for puncture of 

bladder, 181 
Volkmann, Prof., case by, of myoma 

of the blacider, removed 
by operation, 119 
method (bimanual), of ex- 
amining the bladder, 19 

Walker, Dr., operation by, for case of 

rupture of bladder, 67 
Walm of bladder, information of, 95 
Walter, Dr . operation by, for case of 

rupture of bladder, 67 
Walton, Mr. Haynes, case by, of foreign 
body in bladder, 261 
case by, of malignant disease 
of prostate, 875 
Warner, Mr., case by, of polypus of 

bladder, 118 
Warren, I^., case by, of sacculated 

bladder, 104 
Water, influence of, in production of 

cakulus, 285 
Wheeler, Mr., on absorption by mucous 

membrane of bladder, 11 
Wiblin, Mr., case by, of extroversion 

of the bladder, 86 
Wilks, Dr., case by, of tubercle of the 
bladder, 122 
cases by, of villous tumor of 
bladder, 115 
Willett Mr., case by, of rupture of 
bladder treated by abdominal section, 
67 
Winckel, Dr., on a case of fibro-myo- 
mata of the bladder, 1 18 
on tubercle of the bladder, 122 
on vesico-vaginal fistula. 139 
Wood, Mr. John, operation by, lor ex- 
troversion of the bladder, 83, 88 
Wounds and injuries of the bladder, 58 

Xanthine calculus (see dJalculi, si>ecie8 
of). 

riemssen. Prof., on induced currert for 
paralysis of the bladder, 171 
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